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ONE W'S AND TWO TO GO 


Mussolini has toppled like a rag doll from the rack of a carnival 


stand. It’s One Down and Two To Go . . . Adolph next, then 
Hirohito . . . thanks to our courageous fighting forces and the 
might of American Production. 

Although Victory is assured, our military men inform us that 
many a hard battle lies ahead. So let’s continue to back up our 


fighting forces with everything we have. 


Riggs Optical Company 


ENLIST YOUR DOLLARS...BUY WAR SAVING BONDS 
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The Red Cross Institute for the Blind, 
organized first as General Hospital No. J 
but generally known as the Evergreen 
School for the Blind, was the agency es- 
tablished during the World War I for the 
training and rehabilitation of members of 
the armed forces who became blind. The 
problem of the training and rehabilitation 
of similar cases occurring in the armed 
forces is now becoming a pressing one. 
It is pertinent, therefore, that former ex- 
periences in this field be reviewed as the 
new program for the training of the 
blind is formulated. Various phases of 
the history of the Evergreen School have 
already been reported.’* From these var- 
ious publications, a diary kept by Dr. 
James Bordley, and from personal ex- 
perience, the following epitome of the 
history of this institution is drawn. 
Shortly after the outbreak of hostilities 
in 1917, the National Defense Council 
appointed a Subcommittee of Ophthal- 
mology. Subsequently, many members of 
the Committee became attached to the 
Surgeon General’s Office in one capacity 
or another. While still a member of this 
Committee, Dr. James Bordley of Balti- 
more became interested in reconstruction 
plans of other warring nations, especially 
as concerned the blind. His conclusion 
was that a program for the rehabilitation 


*From the Wilmer Ophthalmological Insti- 
= the Johns Hopkins University and Hos- 
pital. 
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of the blind would best be undertaken by 
such an outside agency as the American 
Red Cross. A tentative plan to this end 
was submitted to the American Red 
Cross with the result that Mr. Henry 
Davison, the Director General of the 
American Red Cross, laid the subject be- 
fore the Surgeon General with an offer 
from the American Red Cross to finance 
the project. This offer was declined on 
the ground “that the Secretary of War 
was not inclined to accept financial aid 
from civilian agencies.” The program for 
the training and rehabilitation of the 
blind then became a charge of the Sur- 
geon General’s Office. 

In the summer of 1917, the late Mrs. 
T. Harrison Garrett, on the suggestion 
of Dr. Bordley, offered her estate in the 
suburbs of Baltimore as a site for the 
establishment of a school for the re- 
education of blind soldiers. This was in- 
spected by “a sub-committee of blind 
educators,’ and a report recommending 
the acceptance of this offer was duly 
made to the Surgeon General. It was en- 
dorsed by him and later by the Secretary 
of War, and this lot of ground, 99 acres 
with several buildings, was taken over 
on November 17, 1917, by the Govern- 
ment at a rental of one dollar per an- 
num. Plans for the remodeling of the 
existing buildings and construction of 
new buildings were then drawn. There 
was, however, some delay in the appro- 
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priation of the necessary funds, and it 
was not until April, 1919, that the actual 
new reconstruction was begun. The first 
patients were received in April, 1919, and 
housed in the buildings then available. By 
the fall of 1919, construction was sub- 
stantially completed, equipment was in- 
stalled, and the instruction was begun, 
the school being known as General Hos- 
pital No. 7, under the Surgeon General’s 
Office. At no time in its existence, how- 
ever, should the Evergreen School be 
considered as a hospital. Blind soldiers, 
returning from overseas, and still in need 
of medical attention, were referred to a 
general hospital at Cape May, New Jer- 
sey, where special equipment and per- 
sonnel had been provided for the care of 
eye patients. There the blind soldiers 
were kept until it was felt that further 
hospital care was no longer needed, at 
which time they were transferred to Gen- 
eral Hospital No. 7. From this source, 
other hospitals, and later other vocational 
training schools, the students at Ever- 
green School were derived. Such medical 
care as was needed by these blind stu- 
dents was provided at first by the Army 
Medical Corps. 

The Evergreen School remained as 
General Hospital No. 7, under the Med- 
ical Department of the United States 
Army, until May 25, 1919. At that time 
it was believed that blinded patients 
would be benefited by a termination of 
their military status. There were also cer- 
tain obvious advantages in having the 
institution under the control of a private 
agency, a more elastic expenditure of 
funds being feasible. Accordingly, early 
in 1919, the Surgeon General recom- 
mended to the War Department that 
blind soldiers requiring no further treat- 
ment be discharged from the Army, that 
those requiring further treatment be 
transferred to General Hospital No. 2 at 
Fort McHenry, Maryland, and when 
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such treatment was completed, they also 
be discharged. All such discharged blind 
soldiers were to be turned over to the 
Federal Board of Vocational Education 
and the War Risk Insurance Bureay 
Military supervision should extend Only 
to the maintenance of order and discip- 
line and the preservation of property, 
These recommendations having been ap- 
proved, and the offer of the American 
Red Cross having been renewed, on May 
25, 1919, all buildings and equipment 
were turned over to the American Red 
Cross on a revocable lease, so that or- 
ganization, in cooperation with the Fed- 
eral Board of Vocational Training, could 
carry on the instruction of the blind. The 
institution now became known as the Red 
Cross Institute for the Blind. Dr. James 
Bordley, then Lieutenant Colonel, was 
appointed Director, being allowed by the 
Surgeon General to combine this duty 
with his assignment in the rehabilitation 
section of the Surgeon General’s Office, 
Such medical attention as was required 
by the students was provided by various 
consulting ophthalmologists, and by spe- 
cial consultants employed by the Public 
Health Service. 

Under the Red Cross, the Evergreen 
School reached its fullest development 
and maximum usefulness. A fund of ap- 
proximately four and a half million dol- 
lars was raised by public subscription for 
the development and maintenance of the 
Institute. The full capacity of the Insti- 
tute was 150. Prior to December, 1918, 
the maximum number of patients was 
below 50. Thereafter it increased, and, 
after being taken over by the Red Cross, 
the number of students remained between 
100 and 150. 

There was no fixed period of instruc- 
tion. The usual course of instruction con- 
sisted of a preparatory course, consisting 
of Braille, English, typewriting, and 
handwriting. Thereafter the student e- 
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tered one or another of the vocational 
courses until it was determined for which 
one he was best individually equipped. In 
the selected field he received instruction 
until it was felt he was prepared for 
civilian life, either at home, in the blind 
shops, in industry, or agriculture, or was 
prepared to enter some university or pro- 
fessional school for special training. The 
yocational courses consisted of agricul- 
ture, including poultry raising and dairy 
farming ; commerce, including store-keep- 
ing; industry, including auto-shop repair- 
ing; vulcanizing; cigar manufacturing ; 
novelty work; weaving; woodworking ; 
and tire repairing. “Avocational” courses 
in life insurance, bookbinding, basket 
making, and weaving were given. Abund- 
ant recreational facilities were available 
—music, dances, public speaking, and the 
like—in addition to bowling alleys and a 
swimming pool. 

Especially interesting was a model 
store established at the school, where all 
details of purchasing, salesmanship, and 
store management were taught to the 
blind soldiers. A second store known as 
the “Evergreen Victory Stores” was es- 
tablished at Perryville, Maryland, and 
later a number of similar chain stores 
were established by the blind men them- 
selves in various localities, all controlled 
and financed by the Red Cross Institute 
for the Blind. In general it was the policy 
of the school to afford the students the 
widest possible latitude, so that the blind 
student might obtain the kind of training 
he desired, provided it was advisable and 
practical. The professional and teaching 
staffs were in the main recruited from 
the staffs of various blind schools 
throughout the country, with special vol- 
unteer instructors in special fields from 
time to time. A reception home was estab- 
lished in Baltimore for the families and 
relatives of the blind students. When a 
student was transferred to Evergreen, an 


effort was made by the Red Cross to have 
his parent or close relative come to Balti- 
more to meet him, see him installed in 
the Institute, and be with him during the 
first days of readjustment. All expenses, 
including traveling expenses, were borne 
by the Red Cross. 

The Evergreen School continued under 
the administration of the Red Cross from 
May 25, 1919, to January 1, 1922. On 
August 9, 1921, the Veterans’ Bureau was 
established. Up to this tinie the medical 
and hospital service for discharged vet- 
erans had been administered by the Pub- 
lic Health Service, and the rehabilitation 
program by the Federal Board for Voca- 
tional Education. The duties of these or- 
ganizations had grown to the point where 
the divisions handling veterans’ relief 
had expanded until they greatly over- 
shadowed their parent organizations. The 
Veterans’ Bureau was organized to re- 
lieve the Public Health Service and the 
Federal Board of these duties, and to 
combine them under one organization. In 
line with this program, there was no place 
for the Red Cross in the picture, and ac- 
cordingly, on January 1, 1922, the Red 
Cross Institute for the Blind was turned 
over “in toto” to the Veterans’ Bureau, 
under whose charge it remained, with 
gradually waning and diminishing use- 
fulness and activity until its final demise 
and closure in June of 1925. 

My personal association with the Ever- 
green School began early in March of 
1920, at which time I was appointed con- 
sulting ophthalmologist, a post which I 
continued to hold, under various aus- 
pices, until the final closing of the school 
in 1925. During this period I personally 
examined every student already in the 
school or thereafter admitted. My expe- 
rience therefore covers the last two years 
of the Red Cross administration, and the 
final three years under the Veterans’ Bu- 
reau. During this period, in addition to 
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the regular service and Veterans’ Bureau 
records, I kept a personal file of all his- 
tories and examinations. 

In this personal file are 325 case rec- 
ords, which represent the total number of 
men trained at Evergreen from March 
23, 1920, when I held my first clinic, up 
to the final close of the school in June of 
1925. The actual number of men who 
received blind training at Evergreen dur- 
ing its entire life (as General Hospital 
No. 7, the Red Cross Institute for the 
Blind, and under the Veterans’ Bureau) 
would be these 325 men plus men dis- 
charged prior to March of 1920. Ihave 
been unable to obtain an accurate record 
of the number of men who finished train- 
ing and were discharged prior to March 
of 1920. However, there is a report of 
the individual soldiers admitted to Ever- 
green up to May 25, 1919, when it func- 
tioned as General Hospital No. 7. One 
hundred and seventeen soldiers were ad- 
mitted to Evergreen up to that date. A 
comparison of my file against this record 
reveals 60 of these 117 soldiers were still 
at Evergreen in March of 1920, 57 hav- 
ing been discharged. The number of men 
admitted after May 25, 1919, who com- 
pleted their education and were dis- 
charged prior to March of 1920, must 
have been very small. It seems therefore 
a conservative estimate that 75 would 
represent the total number of discharges 
prior to March of 1920, and that the 
total number of soldiers and students that 
passed through Evergreen during its en- 
tire life under its various auspices was in 
the neighborhood of 400. 

A review of the 325 case histories 
shows that, on the basis of ocular pathol- 
ogy, they may be divided into the follow- 
ing groups, with the indicated number of 
men in each group: cases of trauma, 106; 
of optic-nerve disease, 66; of hysterical 
amblyopia, 27; of atrophic choroiditis, 
17; of retinitis pigmentosa, 14; of am- 
blyopia due to systemic disease, 12; of 


errors of refraction, 14; of War-gas jp. 
juries, 12; of cataracts, 12; of Uveitis 
with secondary cataracts, 8; of Superficial 
keratitis, 9; of interstitial keratitis, 8: of 
trachoma, 5; of amblyopia due to cortical 
injury, 4; of detachment of the retina, 
4; of glaucoma, 3; of superficial retinitis, 
2; of keratoconus and nystagmus, 1 each, 


I. Cases of trauma. There were 106 
soldiers in this group. Seventy-eight oj 
these men had suffered war wounds and 
were therefore blinded as a result of 
enemy action. In the remaining 28 the 
ocular trauma had not been inflicted by 
enemy action, but was the result of var- 
ious accidents which occurred chiefly in 
training camps in this country and 
abroad. 

As has already been stated, an inde- 
terminate number of soldiers, probably 
in the neighborhood of 75, had been dis- 
charged from Evergreen before my asso- 
ciation with the school began, and there 
are no records available on some of these 
men. In the majority of cases the dis- 
ability was due to trauma, mainly to 
battle injuries, for these were the first stu- 
dents sent to Evergreen. It seems, there- 
fore, a fair assumption that the total 
number of soldiers blinded by enemy ac- 
tion who were later trained at Evergreen 
was in the neighborhood of 150. 

The general types of wounds in this 
group were what might be expected fol- 
lowing injuries from high explosives, 
shrapnel, gunshot, machine guns, bombs, 
and hand grenades. There were 16 cases 
of bilateral anophthalmos and 25 cases 
of unilateral anophthalmos, the second 
eye being blind from phthisis bulbi, traw- 
matic cataract, detached retina, prolifer- 
ating changes, and so forth. There were 
four cases of bilateral phthisis bulbi 
There were 10 cases in which there had 
not been penetrating wounds of the eyes, 
but in which the soldiers, as a result of 
explosion or remote injuries, had suf- 
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fered bilateral concussion changes in the 
fundus, with the final picture of choroidal 
scars and atrophic choroiditis. There 
were four cases of cortical blindness, fol- 
lowing occipital-lobe injuries. The re- 
maining cases of blindness due to enemy 
action were an assortment of penetrating 
wounds, detached retinas, traumatic cat- 
aracts, and proliferating changes. 

The 28 cases in which the ocular 
trauma did not result from enemy action 
were due usually to injuries sustained in 
training camps—the accidental explosion 
of percussion caps or hand grenades, 
blows on the eye or head, falls, and such 
accidents as might occur in civilian life. 
The six cases of blindness due to burns 
were the result of acid burns, most of 
which were sustained in civilian occupa- 
tions after discharge from the Service. 


II. Optic-nerve disease. The 66 cases 
of optic-nerve disease were distributed 
as follows: primary syphilitic atrophy, 
22; primary atrophy of the nerve, cause 
undetermined, 17; secondary, post- 
neuritic atrophy, cause undetermined, 4; 
papillo-macular-bundle atrophy, suspected 
or proved multiple sclerosis, 13; toxic 
amblyopia (wood-alcohol poisoning), 6; 
atrophy secondary to sinus disease, 2; 
atrophy secondary to brain tumor, 2. 
There was nothing remarkable in this 
group. The large number (17 cases) of 
primary atrophy of undetermined cause 
is probably a reflection of inadequate 
study of the patients, while the six pa- 
tients blinded by wood alcohol is a sad 
reminder that the Evergreen School 
flourished in the late unlamented prohibi- 
tion era, 


III. Hysterical amblyopia. The hysteri- 
cal amblyopia group, 27 in number, was 
of considerable interest. Twelve of these 
patients confessed to vision of 2/60 or 
better, while 12 others had either no light 
perception or at best could detect hand 


movements, The three remaining indi- 
viduals were believed to be straight ma- 
lingerers. The entire group presented 
much the same sorry spectacle—nervous, 
psychoneurotic individuals with every 
imaginable complaint. Their diagnosis 
and condition were known to the other 
students who, almost without exception, 
regarded them as “fakes.” They were 
more or less objects of general scorn. 
Poor students, they remained in the 
school year after year, shifting from one 
department to another, and the majority 
of them became hopelessly institutional- 
ized. When the school was finally closed, 
they were distributed to various psycho- 
pathic hospitals, where they would prob- 
ably have been better off from the be- 
ginning. They presented much the same 
ophthalmologic picture, with tremor of 
the closed lids, and often only partial 
voluntary control of the extraocular 
movements. Blepharospasm was common. 
Those who still retained some vision uni- 
formly had visual fields contracted usu- 
ally to about the 10-degree meridian. 
None showed any ocular pathology on 
objective examination. 

There was a small but very interesting 
subgroup of cases of unilateral hysterical 
amblyopia, which are not included in the 
main group. There were six men in this 
category, all of whom showed the com- 
mon picture of having lost one eye, usu- 
ally either from wounds or disease, with 
the second eye objectively entirely nor- 
mal. As the time approached for their 
discharge from the hospital where they 
had been treated for the ocular injury 
or disease, they began to develop failing 
vision in the second eye without any 
demonstrable pathologic basis. In three 
patients the final vision in the otherwise 
normal eye was from 20/100 to 20/200, 
in two it was in the neighborhood of 
20/40. All six of these individuals had 
the usual pictures of tremor of the lids, 
constricted fields, and so forth. In one 
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individual, whose one eye had been lost 
from a mustard-gas injury, the vision in 
the second eye declined to the ability to 
see hand movements. Three of these six 
men had lost the first eye from wounds 
or explosives, two from mustard gas, and 
the last from an extensive choroiditis. 
They are especially interesting in that 
their hysteria manifested itself in their 
own original disability-blindness. 


IV. Atrophic choroiditis. The 17 men 
in this group were not unusual. Sixteen 
had extensive bilateral atrophic choroid- 
itis, while in one the disease was' still 
active. Several of these men were care- 
fully studied, while others refused any 
further medical attention. Two: were 
known syphilitics, three had extensive 
foci of infection, two were obviously tu- 
bercular. In the remaining cases medical 
surveys were either negative, inadequate, 
or were totally lacking. In all 17 vision 
was so reduced, or the visual fields so 
damaged, that they were indubitably 
blind. 


V. Retinitis pigmentosa. The 14 mem- 
bers of this group showed nothing note- 
worthy except their comparative youth, 
the average age of these patients being 
28 years. In every individual the symp- 
toms of the disease first became apparent 
while he was in the service. This brings 
up the interesting point of whether the 
physical stress of military service may be 
a predisposing factor in the early out- 
break of this disease in individuals who 
have an hereditary tendency. Three of 
these patients still had central vision of 
20/40 or better, but their constricted 
fields, annular scotomata, night blindness, 
and hopeless prognosis made them proper 
candidates for a blind school. 


VI, Amblyopia from systemic disease. 
The various conditions listed under this 
heading were three cases of bilateral 
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endophthalmitis following cerebrospinal 
meningitis, three cases of bilateral ep. 
dophthalmitis following influenza-pney. 
monia, three cases of postneuritic Optic 
atrophy following meningitis, two simile 
cases following influenza, and one Case 
of embolus of one central retinal artery, 
the second eye being normal. This pa. 
tient’s condition was similar to that of 
several men who were sent to Evergreen 
under the Veterans’ Bureau Administra. 
tion. 


VII. Errors of refraction. There were 
14 men whose only ocular pathology was 
a high refractive error, although in 3 
cases the myopia was complicated by 
choroidal changes. Five of these indi- 
viduals had a minimum of 20/30 cor- 
rected vision in each eye. One had 20/40 
and 20/100 corrected, three had high 
myopia with myopic choroiditis and vision 
of 20/200 or less in the better eye, while 
four had high hyperopia, with 10° diop- 
ters of hyperopic astigmatism, and vision 
of 20/200 or less. One man was believed 
to be a straight malingerer. Some of 
these individuals were admitted to Ever- 
green under the Red Cross Administra- 
tion, having been sent by the Federal 
Bureau, and two were admitted under 
the Veterans’ Administration. They ap- 
peared, with various other companions, 
to represent a lot of ne’er-do-wells who 
had tried one type of vocational training 
after another in various centers, had been 
chronic failures at everything they at- 
tempted, who consistently blamed their 
failure on their eyes, and who finally 
had .been shipped to a blind school in 
sheer desperation to get rid of them. In 
the main, these men were a group of 
chronic trouble-makers. 


VIII. War-gas injuries. The 12 gas in- 
juries could be divided as follows: 8 cases 
of recurrent keratoconjunctivitis follow- 
ing mustard gas, incurred as a result of 
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enemy action ; 4 cases of uveal-tract dis- 
ease following liquid-mustard burns, 2 
eyes having been enucleated. The symp- 
tomatology in these cases has been com- 
mented upon elsewhere. As already 
noted, two of these patients with unlateral 
eye injuries only developed a hysterical 
amblyopia in the second eye. 


1X. Cataracts. The 12 patients with 
cataracts represented an_ interesting 
group. The average age of this group was 
30.6 years. Five patients had straight 
posterior cortical cataracts without any 
other evidence of ocular pathology, with 
vision of 20/100 in the better eye. Oper- 
ation had been advised, and apparently 
refused, the patients preferring to remain 
partially blind and to draw pensions. One 
patient had congenital posterior polar 
cataracts with 20/40 vision in each eye, 
while three patients had been operated 
upon with poor results, two on one eye 
only and one on both eyes. The two pa- 
tients who had had unilateral operations 
preferred to keep the small amount of 
vision remaining in the second eye rather 
than risk another operation. Another pa- 
tient with bilateral cataracts had had one 
successful operation, with 20/20 corrected 
vision resulting. Even though he had only 
light perception in the eye that had not 
been operated on, he refused to wear his 
correcting lens before the operated eye 
that had undergone surgery. Since there 
was no way of compelling the discharged 
soldier to do so, he was sent to a blind 
school! The last patient was unusual in 
that he had dotlike opacities in the an- 
terior cortex, the picture of metabolic 
cataracts for which no cause has been 
found. He had 20/20— vision in one eye 
and 20/30 in the second. 


X. Uveitis. There were eight cases of 
old uveitis with blindness resulting from 
the usual complications—secondary cata- 
tact, secondary glaucoma, occlusio pupil- 


lae, and so forth. None of these had been 
sufficiently studied to make even a rea- 
sonable guess as to the etiology of the 
ocular disease. All of these patients were 
blind, the maximum vision being, for ex- 
ample, as in one man who had 20/200 
vision in one eye and no light perception 
in the second eye. There was nothing 
especially noteworthy in the entire group. 


XI. Keratitis. There were nine patients 
in whom the blindness was due to super- 
ficial scarring of the cornea from an old 
ulcerative keratitis. All except one of the 
patients had vision below 20/200 in the 
better eye. One patient had 20/100 in 
one eye and 20/60 in the second, but the 
social and mental status of this patient 
was such that the visual defect consti- 
tuted a major handicap and his blind edu- 
cation was quite justifiable. 

There were eight patients with syphi- 
litic interstitial keratitis, One of them 
was unusual in that it was undoubtedly 
a complication of acquired syphilis, the 
first onset of the keratitis coming on 10 
months after the initial lesion. One of 
those whose syphilis was congenital de- 
serves special mention. He was 35 years 
of age, a quaint character, who had all the 
possible stigmata of congenital syphilis, 
had had repeated attacks of keratitis 
since childhood, had no light perception 
in one eye, and only 20/200 in the second 
eye. His chief delight in life was telling 
any audience he could corner the story 
of his life-long battle against “them lues.” 
Just how he was ever admitted to the 
Army, and so became a life-long pen- 
sioner of the Government, has always 
been a mystery. The other six men who 
had congenital syphilis were all indus- 
trially blind, and were not noteworthy. 


XII. Trachoma. In all the five cases 
of trachoma there was marked corneal 
involvement and each of the men was 
industrially blind. Two were old cases 
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of patients who had had the disease prior 
to their entrance into the Army. Three 
had apparently acquired the disease in 
the service. There was nothing remark- 
able in any of the patients. 


XIII, Detachment of the retina. There 
were four cases of detachment of the 
retina. One of these was bilateral, of un- 
determined cause. Three were unilateral 
—in one case the second eye was ambly- 
opic, in the second case the other eye 
was the site of an extensive choroiditis, 
while in the third case the second eye was 
entirely normal, with a full 20/20 vision. 
By what misguided agency this last pa- 
tient was sent to a blind school, there is 
no record. 


XIV. Glaucoma. There were only three 
patients with uncomplicated glaucoma in 
the Evergreen School. One of these was 
totally blind from an advanced glaucoma 
not brought to operation ; the second had 
had bilateral iridectomies performed 
without effect, and at the time of exami- 
nation had 20/50 vision in one eye and 
only light perception in the other. The 
last patient had a typical glaucoma, for 
which there had been no operation, with 
20/50 vision in one eye and 20/70 in the 
other. The glaucoma was uncontrolled by 
miotics, and the patient, refusing oper- 
ation, was duly sent to a blind school, 
which was perhaps as good a place as any 
for him. 


XV. Retinitis. There were two patients 
under this diagnosis. One was blind from 
bilateral holes in the macula, while the 
second had a superficial retinitis which 
developed after exposure of the eyes to 
extreme infra-red rays. This patient had 
20/50 vision in one eye, and could detect 
hand movements only in the other eye. 


XVI. Keratoconus. The one patient 
with keratoconus was a woman, the only 
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female among the students. There jg no 
record available of her vocation or Why 
she was admitted to Evergreen, The 
vision was approximately 20/200 in each 


. eye, 


XVII. Nystagmus. There was only one 
student on whom this was the primary 
diagnosis. The right eye of this man was 
amblyopic, and had been badly damaged 
by an earlier operation designed to cor. 
rect a strabismus, The second, presumably 
normal, eye developed a nystagmus oj 
undetermined etiology, which reduced the 
vision to 20/50. In this state the patient 
was admitted to Evergreen. 


COMMENT 


A survey of the history of the Ever. 
green School and the men admitted there 
as students brings up certain pertinent 
questions as concerns the men blinded in 
the present war. First. How many blind 
men may be expected from the Armed 
Forces during the present war? Second, 
Should an agency somewhat similar to 
the Evergreen School be established asa 
training school and rehabilitation center 
for such blind men? Third. What should 
be the criteria for admission to such a 
rehabilitation center, and who should be 
the judges of these criteria? Fourth. Are 
men blind from hysterical amblyopia 
proper individuals for training in a blind 
school in association with the mentally 
stable blinded? Fifth. Under what agency 
and direction should such a school ke 
established ? 

In the light of our experiences at Ever 
green these questions may be briefly com- 
mented upon. 


First. The total population at Ever 
green during its entire existence wa 
probably about 400. There were, however, 
a number of men blinded in the last war, 
either by enemy action, accident, or dis 
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ease, who were not educated at Ever- 

een. I have found no accurate figures 
of this total. In one report of the Vet- 
erans’ Bureau,’ it is stated that 260 blind 
men had been or were being educated at 
Evergreen and 130 blind men in other 
institutions. With the exception of a cen- 
ter in District No. 9, where apparently 
the chief subject taught was poultry 
farming, with side lines of basketry and 
rug weaving, it is not stated where or 
what these other institutions were, or 
whether the blind men sent there had 
been former students at Evergreen. It is 
quite probable that blind men educated in 
other institutions might in many instances 
have been former inmates of Evergreen, 
who following various vicissitudes after 
discharge, had wound up in other Vet- 
erans’ Bureau facilities. In this same re- 
port (page 429), mention is made of the 
colored blind, but no figures are given. 
It is probable that the total number of 
service men who received special train- 
ing after the last war on account of visual 
defects was in the general neighborhood 
of 500, of whom about one half were war 
casualties. This was for a total of ’ap- 
proximately 4,000,000 men over a period 
of approximately two years. If we 
estimate the duration of this war as 
three years plus, and the total of the 
Armed Forces at roughly a maximum of 
10,000,000 men under similar conditions, 
we might expect a total of roughly 2,000 
men who will require education for the 
blind. However, conditions are not en- 
tirely similar. Large numbers of men 
have not been continuously engaged in 
trench warfare, there has as yet been no 
gas warfare, and the better organization 
of the medical department and the use 
of sulfa drugs may appreciably lessen 
the incidence of blindness from wounds. 
The differences between modern mech- 
anized warfare and trench warfare may 
well tend to lessen the incidence of blind- 
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ness from wounds. Further, there are as 
yet few casualty figures available from 
this war on which any adequate estimate 
of incidence of blindness can be based. 
Any estimate of the number of blind 
casualties is therefore little more than a 
guess, 

As concerns blindness resulting from 
disease, the conditions are more compa- 
rable. It is possible that the employment 
of routine Wassermann tests before in- 
duction may lessen the incidence of blind- 
ness due to syphilis and late optic-nerve 
atrophy. The use of sulfa drugs may ma- 
terially lessen the incidence of blindness 
from meningitis, and other infections. 
Except for these instances the conditions 
existing in 1918, as concerns blindness 
due to disease, do not appear materially 
different from those of today, and it 
seems a fair estimate that some 500 men 
blind from local or systemic disease must 
be expected in the present enlarged armed 
forces. Summing this up, it seems prob- 
able that if the war continues, and land 
fighting becomes widespread, there will, 
in all likelihood, be at least 1,000 blind 
whose special training and rehabilitation 
will become pressing problems. The fig- 
ure may be much higher. 


Second. If this number of blind, or any 
number approaching it must be given 
special training, it is obvious that an in- 
stitution, somewhat similar to Evergreen, 
must be established in.the immediate fu- 
ture. The civilian blind schools in this 
country are totally unable to cope with a 
problem of this magnitude, and there is 
no provision in the present Veterans’ Bu- 
reau or any other Federal or public 
agency for such special training for such 
a group. The attempt to farm such blind 
men out to civilian institutions or various 
Veterans’ Bureau facilities would result 
in an unevenness of training and care to 
the extent that it would become a national 
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scandal. This is especially true since there 
is no class of casualty so calculated to 
appeal to public sympathy as is that of the 
war blinded. It would seem that the answer 


to the question of whether a special in- - 


stitution to train the War Blind should 
be established, must be an unequivocal 


“Ves.” 


Third. The first point in relation to the 
student personnel is under what condi- 
tions men should be admitted to such a 
blind-training school. The present ad- 
mirable program of the Office of the 
Surgeon General of the Army prfovides 
that all men who become blind in the 
various theatres of operation should be 
sent to Valley Forge General Hospital 
in the East and to the Letterman General 
Hospital in the West. There the psychi- 
atric readjustment and blind training will 
begin as soon as the soldier is admitted 
to these centers, and will continue until 
his discharge. He will be discharged from 
these hospitals only when he has reached 
his maximum therapeutic and physical 
rehabilitation. Serious cases of ocular ac- 
cident and disease are to be sent to certain 
designated hospitals, especially equipped 
for eye work, where the patient will re- 
main until he no longer needs special 
hospital care. On release from these eye 
centers, the blind soldiers will be dis- 
charged from the Army and ready to 
enter a blind school. 

This program contains at least one es- 
sential criterion for the admittance of 
students to a blind school; namely, that 
they shall have reached their maximum 
therapeutic and physical rehabilitation be- 
fore entering upon vocational studies. 
The school should be a school, and not a 
hospital. Of necessity an ophthalmologist 
must be in constant attendance to care 
for the endless minor and the occasional 
unexpected major ocular complications 
which will develop in a blind population. 
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A small eye clinic, and hospital facilities 
for the occasional S€TIOUS unexpectes 
complication must therefore be available 
but this should be incidental, and no gy, 
dent should be admitted who still ». 
quires active hospital care. 

The second criterion relates to the 
visual status of the students. Obviously. 
all soldiers (with the possible exception 
of those hysterically amblyopic) why 
come under the definition of blindnes 
adopted by the Subcommittee of Ophthal. 
mology of the National Research Coungj 
should be eligible for blind education 
This definition of blindness is that the 
maximum of vision in the better eye \ 
not greater than 20/200, or, if. greater 
that the visual field be not greater thay 
20 degrees in its maximum diameter 
There is, however, the problem of the 
visually handicapped whose vision js 
greater than that specified in this defini. 
tion. In May of 1921, the Federal Board 
placed at Evergreen “men with more than 
1/10 vision if the degree of defectiveness 
prevented them from successfully pur. 
suing the courses in which they had pre. 
viously been placed elsewhere. After a 
tryout the Director approved the plan as 
a ‘sight-saving’ class.’’° A review of the 
325 case records available from the Ever- 
green School shows that 43 students were 
not blind under the aforementioned def- 
nition of blindness, and were potential 
members of this “sight-saving class.” 
Certain of these individuals were undoubt- 
edly proper candidates for a blind educe- 
tion. Such were eight men who had com: 
pletely lost one eye through battle wounds, 
with injuries to the second eye reducing 
the vision to 20/100. Two were men with 
extensive choroidiiis, with 20/50 max 
mum vision in one eye. Very many hat 
irregular fields and scotomata, and sev 
eral had cases of pigmentary degenete 
tion, young men whose vision was stil 
greater than specified in the definition of 
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blindness but in whom the rapid progress 
of the disease indicated a hopeless prog- 
nosis. As to the remaining cases in this 
group, there was certainly no obvious 
reason, even under the “sight-saving” ex- 
cuse for the blind education of these men. 
While some latitude should be allowed 
for men not blind under the rigid defi- 
nition given above, the proper machinery 
should be provided to exclude men who, 
although visually handicapped, still have 
usable vision. After the last war there was 
certainly an undoubted tendency on the 
part of other rehabilitation centers to get 
rid of their poor material, patients who 
blamed their failures on visual handicaps, 
by shipping them off to a blind school. 
There they showed no ardent desire to 
absorb a blind education, were constant 
trouble-makers, and seriously interfered 
with the morale and discipline of the 
school, and in the main reflected discredit 
on the institution. It seems a reasonable 
suggestion that if any institution for the 
training and rehabilitation of the war 
blinded be again established the authori- 
ties of such an institution should have 
the absolute power to accept or reject men 
sent there for vocational training. Men 
who qualify under the rigid definition of 
blindness as hereinbefore quoted should 
be admitted without question. All others 
recommended for admission should be 
passed on by a committee made up from 
the institution’s administrative personnel, 
consisting of an ophthalmologist, a work- 
er trained in educating the blind, and an 
administrative officer. This committee 
should have the power not only to admit 
but also to dismiss unsuitable students 
from the school and refer them back to 
the Veterans’ Bureau for other disposi- 
tion, 


Fourth. The soldiers with bilateral hys- 
terical amblyopia present an_ especial 
problem. Certainly our experience with 
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this group at the Evergreen School was 
unfortunate. Once admitted to the School, 
and rated as blind, they received a pen- 
sion, and thereupon their blindness be- 
came firmly fastened to them for life. 
By and large, they were miserable stu- 
dents, scorned by their fellows who had 
lost their vision by disease. As a group 
they became hopelessly institutionalized, 
and at the close of the School in 1925, 
many were still there, to be disposed of 
to psychopathic or other Veterans’ Bu- 
reau institutions. Like the men with too 
much vision, they tended to be trouble- 
makers and to interfere with the work 
of the institution. 

The disposition of those with bilateral 
hysterical amblyopia presents a special 
problem for the psychiatrist. Certainly 
the solution does not appear to be to pen- 
sion them as blind, and to undertake their 
education and rehabilitation on this basis. 


Fifth. Under what agency should this 
proposed blind school be established ? The 
history of the Evergreen School is inter- 
esting on this point, in that it was at 
various times under the direction of three 
different agencies—the War Department, 
the Red Cross, and the Veterans’ Bureau. 
Conceived and built under the direction 
of the Surgeon General’s Office, it soon 
became evident that far greater flexibility 
was needed for its successful operation 
than was possible under the existing tables 
of organization, and there can be little 
question that the decision to turn the 
School over to the Red Cross was a wise 
one. While the direction of a blind school 
by the War Department with students 
still on a military status solved the diffi- 
cult problem of discipline, in all fairness 
it must be admitted that the education 
and rehabilitation of the blind is scarcely 
the function of a Department whose fun- 
damental duty is to wage war. 

Under the administration of the Red 
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Cross the Evergreen School expanded and 
flourished. A review of the “Manual of 
the Red Cross Institute for the Blind” 
gives the impression that the School was 


well organized and was run with a fair . 


degree of economy. From my personal 
observation I should unhesitatingly say it 
was efficiently run. The morale of the 
students was high, the instruction ap- 
peared to be good, the men were inter- 
ested in their work, and the graduates 
were well trained and proficient in their 
trades. Many of these men I have fol- 
lowed since their discharge and, all in all, 
they have been reasonably successful in 
civilian life. Had the Red Cross continued 
in charge of the School, it might well 
have developed into a second St. Dun- 
stan’s—a permanent national institution 
for the training of the blind, and a home 
for those who are so handicapped that 
they can work only in shops for the 
blind. Had this been the outcome of the 
Evergreen School, we might now be pre- 
pared for our present problem. 

From January 1, 1922, to the close of 
the School in June, 1925, the School was 
under the direction of the Veterans’ Bu- 
reau, and this was the period of decline. 
While various indictments may be made 
against the Veterans’ Bureau manage- 
ment, and some may be well substanti- 
ated, it is very doubtful if, under the ex- 
isting circumstances, the outcome could 
have been much different. In the first 
place, the Veterans’ Bureau was a new- 
ly created organization, charged with a 
tremendous task, and it was probably 
inevitable that there should be some un- 
evenness in its early organization. Sec- 
ond, as far as the students were con- 
cerned “the cream was off the milk.” The 
117 men admitted when the School was 
known as General Hospital No. 7 were 
battle casualties who were the aristocrats 
and elite of the student body. The men 
admitted under the Red Cross adminis- 
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trations were partly battle Casualties, anj 
partly men who had lost their Sight 
through accident or disease. As the School 
went on, the percentage of battle casual. 
ties decreased, the number of syphilitics 
and psychoneurotics became greater 
With the removal of military status ayg 
the decline in the caliber of the student 
body, discipline became a vexatious prob- 
lem. The men were all objects of sympa, 
thy, and, except for their blindness, wer 
generally in excellent physical condition 
They had all the natural appetites anj 
desires of healthy men of their age. The: 
blindness largely cut them off from gen: 
eral public life and the usual social cop. 
tacts, and likewise prevented their finding 
an outlet in other pursuits—athletics 
movies, and the like. Prohibition did no 
help the situation, for the bootlegger anj 
his usual attendants showed no reluctance 
to cheer the hours of idleness that hung 
heavy on the blind man. Disorders of one 
type or another were not infrequent 
While it is quite true the trouble-makers 
were in the minority, nevertheless in the 
closing years of the institution they kept 
things more or less agitated and seriously 
interfered with the general morale of the 
institution. Third, the Veterans’ Burea 
was not charged with the perpetuation of 
the Institute for the training of the blind 
nor of permanent shops for the blind 
The National Rehabilitation Program was 
terminated by law in 1926. Several years 
before the actual winding-up of the 
School, it was known that it was onlya 
question of time before the institution 
would be closed. Competent instructor 
sought and: found other positions. The 
replacements were not especially inter 
ested in their make-shift and temporary 
appointments. With the decline in the 
quality of the students and caliber of the 
teaching staff, the morale sank to a lov 
ebb and discipline became lax and almos 
nonexistent. It must be admitted that the 
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closing months of the Evergreen School 
were neither spectacular nor stimulating. 
Yet, I doubt if the fault was due as 
much to the Veterans’ Bureau administra- 
tion as it was to factors beyond their 
control, especially to the fundamental 
policy of terminating the vocational re- 
habilitation program for the blind. 
Since it will probably soon become im- 
perative that an institution similar to 
Evergreen be again established, how can 
the conditions that characterized its some- 
what dreary ending be avoided? The 
training of the blind disabled veteran is 
by law a direct responsibility of the Vet- 
erans’ Bureau and falls to the Division 
of Vocational Rehabilitation. It is to this 
agency that one must look first for a 
solution of the problem. There are at 
present in the Vocational Rehabilitation 
Division some limited facilities for the 
training of the blind, but it would appear 
these are inadequate for a task of the 
magnitude of the present one. Many of 
the men blinded in this present war will, 
like other blind men, be incapable of self- 
support or sustenance in civilian life, 
and will be of the class who can work 
only in supervised shops for the blind 
where they may work out their lives at 
maximum usefulness to themselves and 
society. Others, after completion of their 
vocational training, will adjust them- 
selves to civilian life. It would seem, 
therefore, that the wisest step would be 
to establish a national institution for the 
blind veterans, which would combine a 
vocational training school and a perma- 
nent home and workshop for such of the 
blind as may require institutional pro- 
tection. If the Division of Vocational 
Rehabilitation of the Veterans’ Bureau de- 
cides to adopt some such plan and is per- 
mitted by law to carry it out, the problem 
will probably be solved and an institution 
may result which will be comparable to 
St. Dunstan’s in England, with its splen- 
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did record of achievement. Were such an 
institution established it might well be 
expanded to train and care for the blind 
who are the charge of other Federal agen- 
cies. This at the moment seems to be the 
logical solution of the problem and it is 
to be hoped that some such constructive 
policy will be adopted. The alternatives 
appear to be amplification of the existing 
facilities of the Division of Vocational 
Rehabilitation, the enlisting of the serv- 
ices of some private agency, or the crea- 
tion of a new subdepartment to handle 
the question. 

An amplification of existing facilities 
in a veterans’ hospital does not appear to 
be a wise solution. In a recent report, 
Davenport," the medical officer of St. 
Dunstan’s, has well emphasized that the 
essential point in the rehabilitation of the 
blind veteran is that he be first in a com- 
munity in which all are much on the 
same basis, where the physical set-up— 
guide rails, bumpers in the corners of 
the walls, and so forth—is especially 
adapted to his peculiar problem, and 
where he is free from the tendency of 
others to do too much, or occasionally too 
little, for him. In a general hospital, the 
blind man is more or less in contact with 
patients who are not visually disabled. 
Undue attention on the one hand, or the 
careless leaving of chairs in unaccus- 
tomed places, or doors ajar on the other 
hand, are apt either to increase his de- 
pendence or to shatter his growing confi- 
dence through a bad crash. If the blind 
man is surrounded entirely by compan- 
ions who face the same general problem 
he does, he becomes one of a community, 
the restoration of his self-confidence is 
aided, and his physical and vocational 
rehabilitation is hastened. 

The second alternative—enlisting the 
support of an outside agency such as the 
Red Cross—has certain points in its fa- 
vor and also some obvious obiections to 
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it. The record of the Red Cross adminis- 
tration of the Evergreen School was ad- 
mirable, and St. Dunstan’s in England 
has reached its present enviable position 
as a privately supported institution. Yet 
the question may well be asked why a 
private organization, supported by public 
subscription, should undertake a task that 
is obviously the responsibility of a gov- 
ernment agency. Should such a national 
institution for the blind be established 
under private or semipublic auspices, the 
Division of Vocational Rehabilitation 
might theoretically enlist its facilities on 
a contract basis. This, however, might 
well lead to an obvious division of author- 
ity and responsibility, and the continuity 
of financial support would not be assured. 
These might not be unsurmountable diffi- 
culties, but, barring some compelling rea- 
son for such farming-out of Veterans’ 
Bureau responsibilities, they would ap- 
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pear to be valid objections. 

The creation of a new government 
agency or subdepartment of an existing 
agency to handle the problem seems to be 
an unnecessary complication, since the 
machinery to handle the solution already 
exists. Suggestions have already been 
made for the establishment of a Nationaj 
Institute for the Blind, as an independent 
organization under either government or 
semipublic auspices. The need for such 
an independent or semi-independent jp. 
stitution has not yet been demonstrated, 
That there is an immediate problem fo; 
solution cannot be doubted, but, with the 
existing machinery in the Division of 
Vocational Rehabilitation of the Veter- 
ans’ Bureau, it is to be hoped that a 
satisfactory answer can be found and the 
mistakes of the last war in the handling 
of the problem of the blind can be 
avoided. 
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CORNEAL-VASCULARIZATION PROBLEMS* 


Derrick VatL, Lt. Cor. (MC), A.U.S., anp (by invitation) K. W. Ascner, M.D. 


Cincinnati, Ohio 


About 150 years ago, Soler’ noted that 
in pellagra the eyes might appear rheumy, 
and that the cornea might be involved in 
an inflammatory process the severity of 
which bore a relation to the state of the 
eneral disease. 

In 1939 Bessey and Wolbach? observed 
that “vascularization” of the cornea is an 
early and constant phenomenon in albino 
rats that are riboflavin deficient. This 
manifestation precedes all other demon- 
strable lesions due to the deficiency. John- 
son® * made similar observations at about 
the same time. In 1940 Sydenstricker, Se- 
brell, Cleckley, and Kruse’ reported on 
two large series of malnourished patients 
with cheilosis and corneal changes who 
were studied intensively by the slitlamp 
technique. Johnson and Eckardt* made 
a similar study on the corneal disorders 
in acne rosacea. The entire problem has 
been reviewed extensively by Wagener® 
and requires no discussion at present. 

This report is concerned with an ex- 
tensive study of the corneas of 711 pa- 
tients seen in the Nutrition Clinic in 
Birmingham, Alabama, during 1940 and 
1941, and in the Out-patient Department 
of the Ophthalmic Department, College of 
Medicine, University of Cincinnati, in 
1942.7 

In the conjunctivoscleral wedge cov- 
ering the peripheral rim of the cornea 
a more or less extensive meshwork of 
vessels is normally present. It is derived 
from dichotomically dividing and repeat- 
edly anastomosing conjunctival vessels, 
and has connections with episcleral and 


even intrascleral vessels more peripher- 
ally. According to Duke-Elder,” whom we 
are quoting here almost word for word, 
this wedge occupies an area correspond- 
ing—in cross-section—to a triangle, the 
apex of which lies at the termination of 
Bowman’s membrane, whereas its base 
abuts against the episcleral tissue and the 
superficial part of the sclera. Here the 
anterior ciliary arteries form a rich anas- 
tomosis, ending in a series of arcades that 
give off final branches. These marginal 
loops bend around on their own tracks to 
form venules leading into a venous plexus 
built up on similar lines. The anterior cil- 
lary arteries, coursing along the tendons 
of the recti muscles, send off anterior con- 
junctival vessels just before they pierce 
the globe. These anastomose with the pos- 
terior conjunctival offshoots to form the 
pericorneal plexus. 

From this pericorneal plexus vascular 
arcades are given off which enter the 
transilluminable part of the limbus, so 
that their final loops seem to be situated 
in transparent tissue that is merely the 
conjunctivoscleral wedge and not corneal 
tissue. The pericorneal plexus lies around 
the region of the limbus on two planes; 
namely, the superficial and the deep lim- 
bal loops. Imbedded in the conjunctivo- 
scleral wedge, the superficial limbal loops 
may extend into this transparent zone for 
2 mm. in the upper and lower limbal sec- 
tors (Leber*), while nasally and tempo- 
rally they do not penetrate so far. The 
deep limbal loops do not form a continu- 
ous network; they enter the corneal tissue 


*From the Department of Ophthalmology, College of Medicine, University of Cincinnati. Read 
at the seventy-eighth annual meeting of the American Ophthalmological Society, in Hot Springs, 


Virginia, June, 1942. 


* The patients observed in Birmingham were referred for the eye examination by the director 
of the Nutrition Clinic, Dr. T. Spies and (or) by his assistants, Dr. W. Bean and Dr. R. Vilter. 
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more widely separated from each other, 
forming simple loops or more com- 
plicated patterns with anastomosing 
branches. They are situated between 
Bowman’s and Descemet’s membranes, 
sometimes very close to the latter. Some 
of them accompany the corneal nerves for 
a short distance. In biomicroscopy, they 


Fig. 1 (Vail and 
Ascher). Schematic 
drawing showing the 


limbal loops in direct 
and retroillumination; in 
the latter, many arcades 
seem to be situated 
in the transparent area 
(from Vogt,’ a modified 
redrawing). 


are not so often visible as are the vessels 
of the superficial limbal plexus. Indirect 
illumination occasionally reveals more of 
them, due to the partial translucency of 
the scleral tissue bordering the limbus 
proper (figs. 1 and 2). 


PHYSIOLOGY OF THE LIMBAL LOOPS 


The superficial marginal plexus often 
shows a granular blood stream with vary- 
ing limpid gaps between longer or shorter 
groups of red blood corpuscles. Fre- 
quently, however, the loops are entirely 
free of blood cells. This seems to be the 
usual state of the most distally situated 
loops. Absence of red corpuscles was be- 
lieved to be an indication of emptiness 
of these loops. It is improbable, however, 
that they are entirely empty at any time, 
since they are imbedded in a relatively 
firm tissue. On the slightest stimulus 
they rapidly fill with red blood corpuscles, 
as in inflammation or engorgement. Irri- 
tation from a small foreign body caught 
between the lid and bulbus, or even rub- 
bing of the lids, suffices to fill with red 


cells, at least temporarily, smaller or 
larger groups of previously invisible loops 
( Vogt’). 

We shall not, at this time, discuss the 
nature of the fluid that fills the apparently 
empty loops; it may be blood plasma 
which is supposed to fill capillaries free 
of corpuscles in other parts of the body 
(Bordley’’), but it is possible that in this 
region the blood plasma is diluted at 
varying ratio by aqueous humor leaving 
the canal of Schlemm by numerous small 
outlets the majority of which are regy. 
larly invisible ( Ascher"), 


LIMBAL HYPEREMIA 


Any hyperemia in the limbal meshwork 
should be judged—(1) for its intensity, 
and (2) for its extent. The intensity of 
hyperemia can be estimated biomicro- 
scopically by the density, or calculated 
by the number, of individual vessels visi- 
ble in a single microscopic field. On the 
other hand, the extent of limbal-mesh- 


Fig. 2 (Vail and Ascher). Showing an in- 
jected specimen of the limbal meshwork. The 
vessel sections which, by engorgement, may 
form concentric collaterals are clearly visible. 
A, episcleral branches of anterior ciliary ar- 
teries; V, episcleral branches of anterior ciliary 
veins; a, arterial limb of marginal loops; %, 
corresponding venous limb; ac, ve, anterior 
conjunctival arteries and veins (from Leber’). 
Arrows indicate possible concentric collaterals. 
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work hyperemia is to be judged by the 
number of arcades actually filled by blood 
corpuscles (figs. 3 and 4). 
Differentiation between intensity and 
extent of limbal-meshwork hy- 
remia has not been attempted 
in ophthalmology up to this 
time, but such differentiation is 
justified by observation of many 
hundreds of limbi and may help 
in the classification of puzzling 
conditions observed in this re- 
gion. The intensity of the hyper- 
emia of the limbal meshwork par- 
allels the severity of the causa- 
tive pathologic process. The ex- 
tent of the hyperemia of the lim- 
bal meshwork is dependent on 
the duration of the disease. As 
amore intensive conjunctival pro- 
cess develops, and as the bulbar 
conjunctiva becomes involved, a 
larger number of limbal loops be- 
comes filled with red blood cor- 
puscles. When an acute process recedes, 
only the proximal arcades remain filled 


\) 


Fig. 3 

Fig. 3 (Vail and Ascher). Showing intensive 
hyperemia in the limbal loops. In this case the 
extent is very low; the distal meshwork is prac- 
tically empty, but the proximal vessels are 
maximally filled. 

Fig. 4 (Vail and Ascher). Showing limbal 
hyperemia of medium intensity and high degree 
of extent; not all proximal limbs are filled, but 
blood is visible in some of the most distal 
arcades. 


with red blood cells while the more distal 
ones become free of red corpuscles unless 
there has been an inflammation of longer 
duration.* Involvement of the corneal 


Fig. 5 (Vail and Ascher). Stereophoto of the right 
eye of Aldie C., a white woman, aged 32 years, first seen 
on May 4, 1941, with right nasal pterygium and the right 
semilunar fold drawn toward it, out of the nasal angle. 
Congestion of the bulbar conjunctivas was present in the 
exposure region of both eyes. On June 6th, a marginal 
ulcer in the right nasal lower corneal quadrant, not far 
from the head of the pterygium, was observed. Vessels 
approached but never reached the ulcer. Diagnosis: ribo- 
flavin deficiency. Note the extensive filling of the limbal 
loops, combined with low intensity of congestion.t 


Fig. 6 (Vail and Ascher). 
Showing real corneal vasculari- 
zation. This occurs only if and 
where corneal pathology is 
present. Only in these cases do 
newly formed vessels enter the 
corneal tissue proper, and in 
only such cases do vessels tres- 
pass on the preformed limbal 
meshwork, 


tissue induces not only filling of even the 
most distal arcades, but genuine vascu- 
lar proliferation into the corneal tissue 
proper (fig. 6 and, stereophoto 5). 


PATHOLOGY OF THE LIMBAL LOOPS 


So long as no real vascular prolifera- 
tion takes place the expression “corneal 


* In distinguishing the arcades we prefer the 
expressions “proximal,” that is, closer to the 
equator bulbi, and “distal,” that is, closer to 
the corneal center, instead of “peripheral” and 
central.” 

+ Stereophotos were taken by Mr. Bennett, 
of Chicago, in June, 1941. 
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vascularization” should be avoided, re- 
gardless of the fact that filled vessels are 
present and visible in a transparent tissue. 

Sydenstricker and his co-workers de- 
serve credit for having directed our atten- 
tion to a certain form of congestion in 
this region described as corneal vasculari- 
zation due to vitamin deficiency. 

In 1940 Sydenstricker® stated that the 
cornea is actually invaded by very small 
capillaries arising from the apices of loops 
surrounding the scleral digitations. In 
19417? he described, as the first and possi- 
bly only sign of riboflavin deficiency, the 
following observations, made by means of 
a corneal microscope with the slitlamp: 
“The normal avascular zone between the 
plexus and the sclerocorneal junction is 
overrun by minute vessels from which 
spring capillary loops which outline the 
scleral digitations.” Later he stated: “We 
have not observed an instance in which 
an arcade of capillaries framing the scle- 
ral projections has not been proved to be 
abnormal.” The development of these ves- 
sels has been followed closely under ex- 
perimental conditions. “Within a few 
days, often only two, empty capillaries 
can be seen arising from the apices of 
the loops outlining the scleral projections. 
These capillary sprouts lie immediately 
beneath the corneal epithelium and extend 
centripetally. In two or three days more 
they form complete loops through which 
red cells circulate irregularly and in 
clumps. The efferent limbs of such loops 
are often difficult to see. Such vessels 
grow rapidly and anastomose with adja- 
cent capillaries to form a secondary ar- 
cade of loops lying within the cornea. 
From this, more sprouts develop and 
grow centripetally with many anasto- 
moses until an extensive superficial plexus 
is formed which may cover the peripheral 
two thirds of the cornea. Later, and usu- 
ally after several recurrences of aribo- 
flavinosis, vessels may invade the sub- 
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stantia propria at all levels . 


+ USually 
only after prolonged deficiency, diffuse 


nebulae develop at various levels in the 
substantia propria.” 

Amos"? found a higher percentage of 
ocular changes in a “sea-going” group of 
the Canadian Naval Service than in the 


“barracks” group. Difference in diets in 
both groups is mentioned, but there is no 
mention as to whether this “sea-going” 
group really was exposed to the ill effects 
of the sea climate or only to dietary jp- 
sufficiency. 

MacDonald" stated that he had ob- 
served a greater incidence of “severe 
ariboflavinosis according to the present di- 
agnostic technique with the slit-lamp” in 
men of the Royal Navy who had been at 
sea for longer periods. Among 100 men 
who had been subsisting on a carefully 
checked diet, there were a few cases of 
mild corneal vascularization, 


PERSONAL OBSERVATIONS 


Comparing our observations on pa- 
tients in the Nutrition Clinic in Birming- 
ham, Alabama, with the conditions de- 
scribed by Sydenstricker, we found a 
large number of cases of conjunctivitis, 
some without and many with involvement 
of the bulbar conjunctiva. Where the bul- 
bar conjunctiva was involved, varying 
degrees of engorgement of the limbal 
meshwork were observed. Entrance of 
newly formed capillaries into corneal tis- 
sue proper was never encountered except 
in cases with antecedent corneal disease. 
In the limbal meshwork, however, there 
was a peculiar formation which attracted 
our attention and raised the question of 
its possible association with vitamin de- 
ficiency. 

While normally any limbal loop pos- 
sesses both an afferent and an efferent 
limb (fig. 2), in numerous patients many 
afferent and very few—sometimes only 


0 
q 
tr 
by 
c 
a 
e 
P 
fi 
“¢ 
th 
W 
i 
f 
I 
| 


one—efferent vessels were found in each 
quadrant of the limbal circle. This is con- 
trary to the normal condition described 
by Krueckmann,”° who believes that most 
of the pericorneal plexus is venous in 
character (fig. 7). 

We became convinced that, except in 
corneal diseases, the condition described 
as corneal vascularization is merely an 
engorgement of the preéxisting limbal 
plexus. In some instances these vessels 
finally form shorter or longer continuous 
efferent branches along, and paralleling, 
the limbus. For these vascular features, 
which up to this time have not been sat- 


Fig. 7 (Vail and 
Ascher). Fully de- 
veloped concentric 
collateral. All ve- 
nous blood is col- 
lected in the single 
anastomosing vessel 
running toward the 
horizontal meridian. 


isfactorily described and even less satis- 
factorily explained, the term “concentric 
collaterals” is proposed. 


DEFINITION 


Concentric collaterals are engorged 
parts of the preéxisting limbal meshwork. 
They are charged with the collection of 
blood from all limbal loops of one entire 
limbal quadrant, or a part of them, and 
with the return of this blood from the 
limbus to the larger conjunctival veins 
(figs. 7, 8, 15, and stereophoto 10*). 


*Some weeks after the presentation of this 
paper, a description of limbal vascularity by 
Graves (Brit. Jour. Ophth., 1934, v. 18, pp. 305, 
370) was incidentally found that pertains to 
structures similar if not identical with the con- 
centric collaterals. A picture showing these ves- 
sels is reproduced with the legend Normal Lim- 


bus (fig. 1, p. 312). 


CORNEAL-VASCULARIZATION PROBLEMS 


NOMENCLATURE 


In Stedman’s Medical Dictionary 
(1939) as well as in the Oxford English 
Dictionary (1939) and in Funk and 
Wagnall’s Dictionary (1928) vasculariza- 
tion is defined as the formation of new 


Fig. 8 (Vail and Ascher). 


“ 
Showing an incomplete con- 
centric collateral. The blood 
returns by individual venous 
limbs in the region between the 
12- and 1:30-o’clock position. 


From here down to the 3-o’clock 
position all blood is collected by an anastomos- 
ing vein which runs parallel to the limbus. 


blood vessels, or as the conversion to a 
vascular condition. It is obvious that the 
limbal concentric collaterals do not cor- 
respond to this definition, The usual term 
for pathways formed by dilatation of pre- 
existent narrower vessels which thus al- 
low a new although preformed direction 
of circulation is “collateral.” 


APPEARANCE 


A fully developed concentric collateral 
starts near the 12-o’clock position in the 
upper or/and near the 6-o’clock position 
in the lower limbus and proceeds, in a 


Fig. 9 (Vail and Ascher). 
Showing a progressive con- 
centric collateral. Arcades 
situated distally from the 
primary anastomosing arc 
are being filled. 


somewhat tortuous route, toward the 
nasal or temporal horizontal meridian 
here to join conjunctival veins running 
toward the semilunar fold or toward the 
temporal canthal region (fig. 7 and stereo- 
photo 10). 

Rudimentary concentric collaterals do 
not comprise the whole quarter of the 
limbal circle, and in these cases the finally 
efferent vein does not become so large 
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Fig. 16 (Vail and Ascher). Stereophoto of the left 
lower nasal concentric collateral of Myrtle B., a white 
woman, aged 42 years.* The collateral covers almost 
the whole quadrant. The diagnosis of the Nutrition 
Clinic was riboflavin deficiency. The patient gave a his- 
tory of “red eyes” since childhood, of burning, watering, 
photophobia, and hemeralopia for many years. Her diet 
was very high in food containing vitamin' B. She had 
been taking vitamin-B preparations for many months. 
Her mother died of tuberculosis. The patient had not 
had any serious disease since 1925, at which time an 
appendectomy was performed. X-ray examination of 
her chest gave evidence of “old lesions.” There was 
papillary hypertrophy in her tarsal conjunctivas, slight 
injection of the latter as well as of the fornices and 
semilunar folds. Pingueculas were present in the nasal 
conjunctiva of both bulbi, and hyaline and calcareous 
deposits in both bulbar conjunctivas. In July she de- 
veloped cheilosis of both angles. 


Fig. 11 (Vail and Ascher). Stereophoto of the in- 
complete concentric collateral in the right eye of Joe 
H., a white man, aged 35 years. The diagnosis of the 
Nutrition Clinic was nicotinic-acid deficiency. He showed 
a slight injection of all parts of the conjunctivas, par- 
ticularly in the exposed bulbar conjunctival areas. 
Numerous hyaline and a few lipoid deposits were pres- 
ent in his bulbar conjunctivas. Four pingueculas were 
present. The limbal loops were partially filled. In the 
right temporal upper quadrant, between the 10- and 
11-o’clock positions, the venous return from all limbal 
loops was provided by a concentric anastomosis finally 
joining a large vein in the horizontal meridian. In the 
picture the right temporal pinguecula is almost invisible. 


* The connection between the concentric collateral 
and the vein in the horizontal meridian, in this picture, 
is not so clearly visible as when viewed with the corneal 
microscope. 
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and conspicuous as in the cases in 
which involvement of a whole 
quadrant is present (fig. 8 and 
stereophoto 11). 

Being formed out of arcs of the 
limbal meshwork, the concentric 
collaterals look like a series of 
elements that are convex toward 
the corneal center. Sometimes, 
however, they may be concave for 
the whole or a part of the concep. 
tric collaterals, due to apparent ex- 
tensions in the central direction 
(figs. 9 and 16). Exact obserya- 
tion shows that these extensions 
are more distally situated loops 
with arterial branches so fine that 
only the larger venous limb may be 
easily visible, and thus the errone- 
ous impression of a single vessel 
projection instead of a loop may be 
produced (fig. 12). 


OCCURRENCE 

During the summers of 1940 and 
1941, in 642 patients of the Birm- 
ingham Nutrition Clinic who had 
deficiency diseases of varying de- 
grees of severity, 85 were observed 
to have concentric collaterals but 
not a single case of corneal vas- 
cularization in the absence of pre- 
vious corneal disease, as evidenced 
by infiltrations, ulcers, or scars, was 
seen. These observations are in ac- 
cordance with those of Julianelle 
and Lamb,* who found capillary 
branches budding off from the lin- 
bal loops and running between the 
corneal lamellae only where foci of 
necrosis were present, and with the 
findings in pathologic conditions 
of the cornea in general. Also in 
interstitial keratitis, corneal dis 
ease precedes any vascularization 
( Duke-Elder). 

In the Birmingham group the i- 
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cidence of concentric collaterals was about 
13.3 percent. 

The youngest patient manifesting con- 
centric collaterals was seven years old, 
but it was not always possible to examine 
younger children with the corneal micro- 
scope. The oldest patient in this group was 
66 years old. There were 11 patients less 
than 16 years of age, 26 patients between 
16 and 50 years and 7 patients older than 


50 years. 


ANALYSIS OF 44 CASES WITH CONCENTRIC 
COLLATERALS 


Between April 26 and July 14, 1941, 
more exact studies were made on 44 pa- 
tients, 4 of whom had shown concentric 
collaterals the previous year. Of these 44 
patients chosen at random, 13 were male 
and 31 female. A diagnosis of vitamin de- 
ficiency was made by the physicians of 
the Nutrition Clinic. The following types 
of deficiency diseases were found: 


Riboflavin deficiency ............. 12 instances 
Nicotinic acid deficiency .......... 13 instances 
Thiamin deficiency ............... 2 instances 
Subclinical deficiency ............. 8 patients 
Questionable or no deficiency ..... 13 patients 


No amount can be calculated from these 
figures which, in part, correspond to 
single individuals and, in part, to kinds of 
deficiency that may overlap in one and the 
same person. 

Four patients were addicted to alcohol ; 
two had pulmonary tuberculosis ; two had 
acne rosacea ; and in one 13-year-old girl 
who had enormous follicular conjuncti- 
vitis a severe vulvitis was found, The 
presence of Bitot’s spots was observed in 
four patients, in two of whom they were 
bilateral. 

As to the history of these 44 patients, 
32 were aware of signs and symptoms of 
conjunctivitis. Some stated that the re- 
currences of these symptoms coincided 
with recurrences of stomach disorders. 
Photophobia was present in more than 
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one half of the patients (24), and hem- 
eralopia in about one fifth of them (9). 


Fig. 12 (Vail and Ascher). Enlarged repro- 
duction from the photo chrome picture* of the 
right eye of Lucille Fr., white girl, aged 14 
years. Diagnosis of the Nutrition Clinic: no 
definite deficiency. When this picture was 
taken, her conjunctivas did not show any re- 
cent inflammatory changes except a slight 
nasal thickening of both bulbar conjunctivas; 
she gave a history of previous eye trouble 
such as watering and redness. In spite of her 
youth, an incipient pinguecula was present 
temporally from the cornea of the left eye. 
In the bulbar conjunctivas hyaline and cal- 
careous deposits were found on biomicroscopy. 
Lacrimation was rather quick (Schirmer’s 
test, 22-55). Corneal hyperesthesia was present. 
This patient was observed for more than nine 
weeks—May 17 to July 24, 1941—and it seemed 
that during July the concentric collateral be- 
came fuller and that some distal loops became 
filled just during that month. The arrow in- 
dicates one recently filled arcade situated closer 
to the corneal center; this loop, as well as the 
whole concentric collateral, consists of en- 
gorged parts of the preformed limbal mesh- 
work, which in young people tends to be more 
extensive than in later life. In this illustration, 
light reflexes interfere with the visibility of 
parts of the vein draining the concentric col- 
lateral. 


Objectively, none of these 44 patients 


was entirely free from conjunctivitic 
signs, as is shown in the following table: 


Patients 

More or less marked injection of all 

parts of the conjunctiva ............ 23 
Injection confined to the exposed re- 

gion of the bulbar conjunctiva ..... 17 
Papillary hypertrophy of the tarsal con- 

22 
Congestion of semilunar folds ....... 13 


* Taken by Dr. Mann, of Cleveland, in July, 
1941. 
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Follicular hypertrophy .............. 12 

Isolated thickening of nasal bulbar con- 

Slight conjunctival discharge ......... 8 

Abundant conjunctival discharge ...... 4 


In 5 of the 12 patients with follicular 
conjunctivitis, the follicular hypertrophy 
was very extensive, including parts of 
the bulbar conjunctiva and of the semi- 
lunar fold. Pannus and tarsal scars were 
not found in these patients. Only one of 
them had small scars in his upper tarsal 
conjunctiva but no pannus. 

Isolated thickening of the nasal bul- 
bar conjunctiva was present in one fourth 
of the 44 cases studied intensively, but 
occurred in less than one sixth of the 
642 patients. 

The following changes were observed 


in the cornea: 
Patients 


Bilateral superficial keratitis ......... 2 
Corneal scars of different types ....... 7 
Rapidly drying areas of exposed cor- 
4 


Superficial keratitis occurred in only 
3 of 642 patients ; in the group exhibiting 
concentric collaterals, keratitis was mark- 
edly higher, being present in 2 of 44 pa- 
tients. Pterygium was observed in 8.23 
percent of the whole group of patients. 
It occurred in one eleventh of the cases 
with concentric collaterals. 

Corneal sensitivity was tested in 25 pa- 
tients of this group. Three of them had 
hypoesthesia and two hyperesthesia of 
both corneas. 

On biomicroscopic observation, 31 pa- 
tients showed deposits in the bulbar con- 
junctivas, and 18 patients had pinguec- 
ulae, which were chiefly bilateral. The 
conjunctival deposits were: 

No. of 


Patients 


Quartz-gravellike, hyaline ............ 27 

Roundish, yellowish, probably the “fatty 
OF VORE 

Grayish tuff-stonelike, probably calcare- 
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The high occurrence of Pingueculae 
and of peculiar deposits in the bulbar 
conjunctiva of the patients observed jn 
Birmingham has been striking since the 
introduction of biomicroscopic eye gb. 
servations in the summer of 1940. 

Special attention was directed to the 
limbal loops in the region where concep- 
tric collaterals had not absorbed their jn. 
dividual existence. In these 44 patients— 


No. of 
Patients 


The limbal loops were well filled ..... ll 
The limbal loops were partially filled . 11 
No unusual appearance was noticeable 22 


This fact is further evidence that in- 
tensity and extent of hyperemia in the 
limbal meshwork are somewhat inde- 
pendent of each other. 

While the concentric collaterals oc- 
curred more frequently (in 25 patients) 
in both eyes, and in more than one quad- 
rant of each of them, there were 19 cases 
exhibiting unilateral concentric collaterals 
only. It would seem that in these uni- 
lateral cases antecedent conjunctival dis- 
ease is developed more on the side where 
the collateral is present, but further re- 
peated observations should be made be- 
fore definite conclusions can be drawn. 

There is an interesting difference in the 
frequency of location of the concentric 
collaterals. While the localization in 
the upper half occurs 4% times more fre- 
quently than that in the lower half, locali- 
zation in the nasal limbus was 5% times 
as frequent as it was in the temporal. This 
difference is not due to the manner of 
investigation, since in the usual position 
of the movable slitlamp arm, the nasal 
limbus is more easily seen in retroillumi- 
nation than is the temporal limbus. Errors 
were avoided by frequent observation 
with the slitlamp arm swung to the nasal 
side of the observed eye, instead of the 
usual temporal position. Moreover, the 


. Of 


lents 


appearance of concentric collaterals was, 
after a short time, so familiar to us that 
we could recognize them readily with di- 
rect illumination. Accordingly, there must 
be other reasons for the prevalence of the 
localization of concentric collaterals in the 
upper and in the nasal half of the limbus. 


AnaLysIs OF 69 CASES OF CONCENTRIC 
COLLATERALS SEEN IN THE CINCINNATI 
Eye CLINIC 


In the spring of 1942, 69 patients of 
the Out-patient Department of the Oph- 
thalmic Department, College of Medicine, 
University of Cincinnati, were examined 
with respect to their limbal and corneal 
vascularization. These patients were se- 
lected at random from the refraction 
cases and from the clinic. Acutely in- 
flamed eyes and those with corneal disease 
were excluded. Investigation by means of 
the corneal microscope was made with 
the slitlamp arm swung in the position 
that allowed retroillumination of the lim- 
bus under observation. Three degrees of 
limbal vascularity were distinguished : de- 
gree 1, well-filled limbal loops; degree 
2, incomplete concentric collaterals (fig. 
8) ; and degree 3, complete concentric col- 
laterals, Each quadrant of any cornea was 
registered separately in a kind of punch- 
card system showing eight squares for 
each patient. These squares corresponded 
to the nasal and temporal, upper and 
lower, quadrant of the right and of the 
left eye, respectively. Using the figures 1, 
2, or 3, we recorded the highest degree of 
vascularity observed in the particular 
quadrant. Eyes with at least one quadrant 
showing degree 3, or at least two quad- 
rants showing degree 2, or with four 
quadrants showing degree -1, were con- 
sidered to be positive. Filling of a few un- 
connected limbal loops may be found in 
any eye, and was considered, in accord- 
ance with Vogt and Duke-Elder, as a 
normal finding. 
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The individual records for single pa- 
tients contained, besides the number and 
name, mimeographed categories for 
noting race, sex, age, general and ocular 
diagnosis. Further categories included a 
description of the lids, lacrimal appara- 
tus, tarsus, fornix, semilunar fold, bul- 
bar conjunctiva, cornea, discharge. 
Spaces for history were provided, and 
special regard was directed to photo- 
phobia, hemeralopia, and paresthesias. 

The patients were investigated and the 
findings recorded without any question- 
ing as to dietary habits. These facts were 
recorded by another person* in our ab- 
sence. Attention was given to the intake 
of food rich in vitamins. Patients drink- 
ing at least two pints of milk daily, eating 
at least two helpings of vegetables or po- 
tatoes daily, at least one egg and one 
square of butter daily, carrots at least 
once a week, fruits at least once a day, 
and meat daily were considered to have 
an adequate vitamin intake. 

Persons with an intake of less than 
half a pint of milk daily, less than one 
egg daily, less than one square of butter 
daily, less than one vegetable plate daily, 
and meat less than three times a week 
were recorded in the group of poor diets. 
Among 69 patients, 24 belonged to the 
group receiving a good diet, and 28 to 
that on a poor diet, whereas 17 were left 
to make up a group getting a medium diet. 
As far as possible utilization and require- 
ments were considered. 

Thirty-one among 69 patients showed 
typical complete concentric collaterals in 
one or both eyes. Six others showed a 
larger amount of incomplete concentric 
collaterals or limbal loops filled to a high 
degree. Thirty-two patients showed only 
a few or no limbal loops filled with blood. 

Among 37 patients with concentric col- 
laterals or markedly filled limbal loops, 


* We are greatly indebted to Mrs. Elizabeth 
Ascher for her unselfish collaboration. 
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25 displayed this sign in both eyes, where- 
as 12 showed it unilaterally. 

The age limits of the whole group were 
between 7 and 80 years, as follows: 30 
patients up to 15 years of age, 19 patients 
between 16 and 30 years, 13 patients be- 
tween 31 and 50 years, and 7 patients 
older than 50 years. 

The following table shows the distribu- 
tion of ages in the positive and in the neg- 
ative group: 


AGE GROUPS 


Age Positive Cases Negative Cases 
Up to 10 years .. 4 4 
Up to 15 years .. 8 i 
Up to 20 years .. 8 3 
Up to 30 years . 7 1 
Up to 50 years .. 5 5 
Up to 80 years .. 5 6 


So far as the race is concerned, the dis- 
tribution of positive and negative cases 
was as follows: 


Positive Cases Negative Cases 


White race .... 27 12 
Black race ..... 10 20 


As to sex, 23 patients were male and 
46 female. The distribution of positive 
and negative cases according to sex is 
shown in the following table: 


Positive Cases Negative Cases 


9 14 
28 18 


Males 


The following table shows the distribu- 
tion of the concentric collaterals over dif- 
ferent limbal regions. Concentric collat- 
erals and extensive limbal loops were ob- 
served in 37 patients (62 eyes), showing 
this vascularity. 


Times 
The nasal limbus was involved ........... 57 
The temporal limbus was involved ....... 28 
The upper limbus was involved .......... 52 
The lower limbus was involved .......... 42 


The distribution of positive and nega- 
tive cases in the dietary groups was as 
follows: 
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Diets 
Good Medium Pog 
CASES 14 12 
Negative cases ........ 10 5 7 
Positive bilateral ....... 10 10 5 
Positive unilateral ..... 4 2 6 


In a distribution similar to that ob. 
served in the cases in Birmingham, the 
Cincinnati patients showed slight conjunc- 
tivitic signs in those eyes that had concen. 
tric collaterals. Here again the tarsal con- 
junctivas were almost always involved 
whereas the bulbar conjunctiva and semi- 
lunar fold showed injection only in about 
one half of the patients with concentric 
collaterals. 


COMMENT 


Sydenstricker’s illustrations, as well as 
his descriptions, suggest that what he 
termed corneal vascularization is nothing 
more than extensive engorgement of the 
preéxisting limbal meshwork except in 
cases of obvious corneal disease. This in- 
terpretation seems to be contradicted by 
Sydenstricker’s observations that the cor- 
neal vascular plexus formed in cases of 
ariboflavinosis may cover the peripheral 
two thirds of the cornea. So extensive 
a vascular plexus has not been observed in 
the patients in the Nutrition Clinic in 
Birmingham, nor among the patients 
studied in Cincinnati, Local environmen- 
tal conditions might be responsible for 
this difference. In regard to the singular- 
ity of so extensive a vascular prolifera- 
tion, two possible sources of error should 
be considered: the occurrence of nebulae 
in these corneas, mentioned by Syden- 
stricker, is an indication that before these 
scars could have been formed keratitic 
changes of either infiltrative or ulcerous 
character must necessarily have preceded 
the formation of the nebulae. Once kera- 
titic changes appear, the new formation 
of capillaries sprouting off from the lim- 
bal loops is understandable. On the other 
hand, in comparing the extension of any 


| 
Female 


involvement of the corneal limbus with 
the unaffected corneal tissue, especially 
when higher-power magnification is used, 
the vascularity might be overestimated. 
The fact that Sydenstricker observed 
“the normal avascular zone between the 
plexus and the sclerocorneal junction 
overrun by minute vessels” explains the 
difference between Sydenstricker’s point 
of view and our own. Knowing that there 
is no “normal avascular zone” between the 
plexus and the sclerocorneal junction, but 
a definite vascularity normally present 
over the entire limbus, we cannot agree 
with his conception that visible vessels in 
this region constitute “vascularization.” 
The anatomic situation in the conjunc- 
tivoscleral wedge favors a striking trans- 
illuminability of this region when ob- 
served with retroillumination. Observed 
by this means, concentric collaterals con- 
tained in the tissue overlapping the cor- 
nea] rim appear to be situated in the cor- 
nea proper and may be mistaken for real 
corneal vascularization when they are 
merely a special kind of engorgement in 
the marginal meshwork (figs. 1 and 15). 
It is probable, although not absolutely 
certain, that there is a causal relation be- 
tween the situation of the concentric col- 
laterals and that of chronic inflammatory 
conjunctival changes. In spite of the dis- 
tance between the limbus on one side and 
the semilunar fold and upper tarsus on 
the other side, persistent or marked in- 
flammation in these latter parts may have 
some bearing on the greater frequency of 
concentric collaterals in limbal areas ad- 
jacent to these regions. As a rule, papil- 
lary hypertrophy is seen more frequently 
in the upper than in the lower bulbar 
conjunctiva; the semilunar fold is some- 
times the only part of the conjunctiva 
showing injection for a long time after 
other parts have resumed their normal 
color. The adjacent area of the nasal bul- 
bar conjunctiva is more prone to develop 
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the isolated thickening that probably is a 
sign of mild chronic inflammation; pte- 
rygia, too, are more often situated in the 
nasal than in the temporal limbus. With- 
out drawing unfounded conclusions, we 
may say that the nasal part of the limbus 
is, for certain pathologic changes, an un- 
questionable locus minoris resistentiae as 
compared to the temporal limbus. The 
same may be true, to a certain degree, 
of the upper limbus as compared to the 
lower limbus ; here may be mentioned the 
typical occurrence of trachomatous pan- 
nus in the upper corneal area. 

An explanation of the engorged limbal 
loops and the associated concentric col- 
laterals was attempted (Sydenstricker, 
Johnson) by assuming that “corneal vas- 
cularization” is due to lack of the oxygen 
carrier, and more blood has to be brought 
to the tissues that are poor in, or entirely 
devoid of, respiratory ferments. Accord- 
ing to Johnson, proliferation of capillaries 
from the limbus would appear to be an 
effort to combat localized anoxemia by 
bringing hemin substances into closer 
proximity to the tissue. He believed that 
regression of the corneal vascularization 
follows riboflavin sufficiency and the res- 
toration of the yellow-enzyme system to 
its normal position in oxidation. 

In a recent and as yet unpublished 
study on corneal disease in vitamin defi- 
ciency the doubt is expressed as to 
whether increased blood supply might 
help the respiration of a tissue lacking in 
the oxygen carrier. However, this objec- 
tion does not cover the case of partial de- 
ficiency of the oxygen carrier ;in this con- 
dition, increased blood supply might be of 
value in insuring better respiration. As 
the result of experiments on rats with 
riboflavin deficiency Johnson and Eck- 
hardt® stated that covering of the cornea 
with ointment or liquid petrolatum does 
not hasten vascularization, and hence they 
conclude that the vitamin itself or the oxi- 
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dative enzyme derived from it, if defi- 
cient, is the major factor in producing 
vascularization of the cornea in the rat. 
In the opinion of these observers this ex- 
periment supports the assumption of an- 
oxemia as the ultimate cause of capillary 
proliferation. 

Another point to be considered is the 
following: In the limbal area of human 
eyes with engorged limbal loops, and even 
more in those with concentric collaterals, 
a bright red color, which would indicate 
the presence of an active hyperemia, is al- 
most never seen. On the contrary, the lim- 
bal zone appears dark red or violet; in 
spite of the absence of a typical deep 
(ciliary) injection. This dark-red color 
is due to the venous qualities of the blood 
present in the loops under discussion. 
There is more stasis due to engorgement 
and less or no active afflux, which latter 
should be expected if and when a greater 
demand for oxyhemoglobin were present 
and satisfied. This is the more remarkable 
in view of the usually bright color in all 
superficial conjunctival vessels, a fact that 
interferes with a color differentiation be- 
tween arterial and venous vessels in this 
region. Whether this equally red color is 
due to a possible oxygen intake and car- 
bon-dioxide elimination via the vessel wall 
and conjunctiva is an interesting question. 
Two other possible explanations for the 
normal bright-red color in all superficial 
vessels are rejected. There is in this re- 
gion neither a low metabolism nor is the 
speed of the blood current so high that 
venous qualities could not become obvious 
in the blood returning from the arterial 
limbs of the limbal meshwork. 

If visible at all, the current in the con- 
centric collaterals is usually slow, espe- 
cially in cases of incomplete collaterals. 
Where a collateral covers a complete 
quadrant, the blood current may be, but 
often is not, more rapid. Dilution by clear 
fluid leaving the aqueous veins" could be 


responsible for the bright color sometimes 
noticeable in these veins. In this case jt 
would not be caused by the presence of 
oxyhemoglobin, but by the influx of flyig 
free from red blood cells. 

Whatever the answer to this particular 
question may be, the expression “corneal 
vascularization” should never be used for 
a condition brought about by a dilatation 
of preéxistent pathways and not by the 
formation of new vessels. Repeated ex- 
amination of the Birmingham and Cincin- 
nati patients who had engorged limbal 
loops and concentric collaterals led us to 
the opinion that these are not newly 
formed vessels. An explanation which 
does not exclude the biochemical point of 
view, but which is primarily based ‘on 
considerations of the local vascular anat- 
omy and of the mechanism of blood cir- 
culation in the limbal region, appears logi- 
cal. 

After the summer of 1940, visitors to 
the Birmingham Nutrition Clinic, as well 
as members of its staff, were shown that 
the obvious situation of congested limbal 
loops and of concentric collaterals is in 
the semitransparent, scleroconjunctival 
limbal zone, which, under indirect illum- 
ination, can be mistaken for a part of the 
corneal tissue proper, whereas direct il- 
lumination shows its continuity with the 
opaque bulbar coat and the vascularity of 
the latter (figs. 1 and 13). 

Concentric collaterals should be under- 
stood as a sequela of an extensive con- 
junctival congestion of long duration or 
of repeated occurrence. Whether this con- 
junctival disturbance is or is not due to 
vitamin deficiency is another question. 
The deficiency may be assumed as the 
main cause or as an additional cause com- 
bined with other noxious factors, as mi- 
crobic or virus infection or exposure to 
dust, wind, heat, or to certain irradiations, 
in order to produce the conjuctival dis- 
turbance responsible for the formation of 
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concentric collaterals. Any form of con- 
junctivitis may lead to congestion in the 
fimbal meshwork, and the more severe it 
is, the greater the involvement of the 
bulbar conjunctiva. 

The vessels of the bulbar conjunctiva 
are imbedded in very soft tissue; the 
closer the vessels are to the limbus, the 
more firm is the tissue surrounding them. 
Near the limbus, conjunctival vessels are 
less movable, and, probably, more resist- 
ant to dilatation as well as to collapse. 
The latter fact is of high physiologic 
value because of the presence in this re- 
gion of vital connections between 
Schlemm’s canal and extraocular vessels. 

Pathologic conjunctival injection of the 
bulbar conjunctiva is described as being 
less marked in the pericorneal region than 
in the periphery. This fact can be ex- 
plained by the presence of the most obvi- 
ous pathologic changes in the tarsal con- 
junctivas and in the fornices, and to the 
gradual diminution of injection in the ad- 
jacent bulbar conjunctiva. It could also be 
due, however, to a higher resistance to 
dilatation in the firmer tissue around the 
limbus. On the other hand, any conges- 
tion in the bulbar conjunctiva of higher 
degree or of longer duration may finally 
lead to a dilatation even of vessels situated 
in a more resistant tissue (figs. 18 and 
19), 

Such dilatation is probably not a purely 
passive one, but may be combined with 
such changes as cellular proliferation in 
the vessel wall, as suggested by the fact 
that, on biomicroscopic examination, the 
individual vessel section finally appears to 
be two or three times larger than normal 
loops in this region. We must consider 
that the surface of a cylinder varies in 
proportion to its diameter. It is not prob- 
able that such an amount of increase could 
be covered by mere stretching (fig. 15). 

For development of these anatomic 
changes in the limbal vessels, some time 
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is needed. For this reason concentric col- 
laterals do not appear in cases of acute 
conjunctivitis of short duration even when 
there is an intense limbal hyperemia, and 
a certain time must elapse before con- 
centric collaterals become visible in proc- 
esses of longer duration. After engorge- 
ment of low degree or of short duration, 
single limbal loops become dilated before 
connection by collaterals takes place. The 


Fig. 13 (Vail and Ascher). Schematic cross 
section of the anterior segment of the human 
eye, showing the peripheral corneal rim over- 
lapped by the limbal meshwork.* 


same phenomenon may become visible 
when the etiologic process is receding and 
the collateral splits off again into single 
loops (fig. 14). It is obvious that it is not 
only inflammation that may produce con- 
centric collaterals in limbal meshwork, 
but any other conditions leading to re- 
peated or long-standing congestion in con- 
junctival vessels may have the same effect. 
Tumors or irradiation by roentgen rays or 
radium may produce similar results.t 

An analogy to the formation of con- 
centric collaterals can be found in the hu- 
man retina after obstruction of branches 
of the central vein. In the retina, mere in- 
flammation does not produce collateral 
circulation because of the numerous an- 


* Taken from Duke-Elder’s “Textbook of 
ophthalmology,” volume 1, page 138, in which 
it was reproduced from L. Maggiore. 

t Concentric collaterals often appear in the 
limbus where it is adjacent to a chalazion; in 
these cases, other parts of the limbus that are 
not irritated by the chalazion do not show the 
concentric collaterals, neither does the fellow 
eye when free from congestion. 
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astomotic pathways available. Collaterals 
will be formed, however, after thrombotic 
occlusion, Michaelson and Campbell’? 
concluded, from studies of the retinal cap- 
illaries, that the anatomically preformed 
capillary branchings form a sufficient basis 
for the winding collaterals which appear 
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particular portion of the capillary bed may 
drain into several veins that are distant 
from one another. In this way these ay. 
thors explain the wide wanderings of the 
new channels, and they reject the assump- 
tion of reserve capillaries in the retina, 
A similar explanation for retinal collat- 


Fig. 14 (Vail and Ascher). Stereophoto showing single dilated loops in 
the left nasal lower limbus of Harold All., white boy, aged nine years. 
Diagnosis of the Nutrition Clinic: riboflavin deficiency. The patient had 
cheilosis. His eyes had been red for two months, and he complained of 
headache and flickering before his eyes, burning, watering, and defective 
vision of the right eye. 

There was a concomitant convergent strabismus of the right eye. This 
eye had a hyperopic astigmatism of six diopters, with one diopter more in 
the horizontal meridian and a congenital glial hyperplasia of the disc of 
the right eye. The left eye showed a hyperopia of two diopters only. 

At the time of his admission, on June 16th, there was a moderate but 
rather extensive injection of limbal loops in both eyes. Injection of the 
exposed regions of both temporal halves of the bulbar conjunctiva was 
present, with slightest epithelial stippling in this region. The corneal sen- 
sitivity was reduced in the corneal tissue adjacent to this episcleritic area. 

There was a spontaneous subsidence of the injection between June and 
August, 1941, The extensive limbal loops did not disappear during this time, 
nor after intravenaus injection of 5 mg. of riboflavin on August 7th and 8th. 


after occlusion of a retinal venous branch. 
These investigators assert that it is un- 
necessary to invoke new budding of en- 
dothelial tubes. It is known that all 
capillaries are capable of undergoing hy- 
pertrophy to an enormous extent. More- 
over, vessels not much larger than 
capillaries can normally drain directly into 
the largest veins. According to Michaelson 
and Campbell, these two facts are 
sufficient in themselves to explain the de- 
velopment of the collateral channels. A 


erals was given by Elschnig’® as early 
as 1898. Not only is his picture similar 
to that of Michaelson and Campbell, but 
his explanation also refers expressly to 
dilatation of preéxistent capillary connec- 
tions, and the term “collateral ways” is 
used, 

On the other hand, once stabilized, ana- 
tomic changes will not recede immediately 
after the cessation of their cause, and this 
fact explains the persistence of concentric 
collaterals—and of other forms of vascu- 


lar dilatation, such as single limbal loops 
and aneurysms—after disappearance of 
the causative factor. 

This kind of vascular reaction, slow 
dilatation, and slow or absent recovery is 
sometimes present in other parts of the 
conjunctiva. Injection and papillary hy- 
pertrophy develop slowly in the tarsal 
conjunctiva, for instance, in cases of 
lacrimal stenosis, and it takes them a long 
time to disappear after a successful da- 
cryocystorhinostomy. 

Papillary hypertrophy is, of course, not 
an exact analogy to limbal concentric col- 
laterals, but in both cases conjunctival 
vessels are situated in a firmer tissue and 
a longer time is needed to reduce the 
changes produced in these regions than 
in the soft bulbar conjunctiva. In both 
conditions not transient functional but 
durable anatomic changes are present. 

Upon observing many cases of concen- 
tric collaterals, one may say that their 
formation indicates the degree of conges- 
tion in the limbal meshwork that was pres- 
ent during a previous pathologic condi- 
tion. The more congestion, the more di- 
latation takes place, and the closer it will 
progress to the corneal rim of the sclero- 
conjunctival wedge. They are genuine 
collaterals (figs. 15 and 19). Thus, the 
concentric collaterals form a sort of flood 
mark indicating the level of the flood af- 
ter the river itself has regained its former 
level. 

Sometimes the corpuscle content of the 
concentric collaterals is very low. Even 
collaterals apparently free of corpuscles 
are seen. Whether these are to be con- 
sidered as “emptied” vessels, and just 
about to be put out of use upon regres- 
sion of the causative condition, or whether 
the low blood corpuscle content can be 
explained by the influx of aqueous veins™ 
pouring clear fluid into the prepared ves- 
sel bed, can be judged only in each in- 
dividual case. Seasonal differences are to 
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be considered, but so far there is no 
convincing evidence of a periodic seasonal 
filling and emptying of these vascular 
structures. 

Concentric collaterals never should be 
considered as an isolated or independent 
vascular phenomenon; they are under- 


Fig. 15 Fig. 16 Fig. 17 


Figs. 15, 16, 17 (Vail and Ascher). Con- 
centric collaterals. 


Fig. 15 shows a part of a primary concentric 
collateral. There is a low intensity of limbal 
injection, but a higher extent in the direction 
toward the corneal center, and a marked dila- 
tion of the distal area. All blood is collected 
by the concentric anastomosis. 


Fig. 16 shows a concentric collateral in 
progression. Distally situated loops become 
filled; there is a higher degree of extent in 
the limbal injection. All blood returns by the 
primary concentric collateral. 


Fig. 17 shows a part of a double concentric 
collateral. A secondary anastomosis has formed 
distally from the primary anastomosis. No 
venous return along the original efferent limbs; 
all blood is collected by the double collateral, 
which finally empties into the horizontal 
meridian vein. 


standable only on the basis that they are 
a part of the whole bulhar conjunctival 
vascularity anatomically as well as func- 
tionally. 

When the etiologic condition continues, 
or even increases, more loops are filled 
with blood. This does not mean loops that 
are newly formed, but loops that were not 
previously engorged. Thus, little exten- 
sions or protuberances will appear distally 
from the original concentric collateral 
(figs. 9, 16, 17). Later on these extensions 
join a more advanced concentric collateral, 
while the older, more proximal one, may 
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persist or may be reduced in caliber. 

In recent publications, an old mistake 
reappears which seems to have been elim- 
inated as a result of the argument between 
Augstein’® and Stargardt.?° Using a 10X 
magnification, Augstein described capil- 
lary sprouts in the limbal meshwork the 
existence of which was definitely refuted 
by Stargardt. Using the binocular micro- 


Figs. 18 and 19 (Vail and Ascher). 


Fig. 18, a schematic drawing showing the develop- 
ment of a concentric collateral. Engorgement in the 
veins A and V is responsible for an eventual change 
in the original direction of the limbal circulation. 

Fig. 19 shows collateral veins accepting all blood, 
which now returns along the dilated collateral path- 


way. 


scope or Czapsky and 35X magnification, 
Stargardt was always able to see the affer- 
ent and the efferent limb of what seemed 
to be, on superficial examination, a freely 
ending single capillary sprout. The con- 
nection between afferent and efferent 
limbs, estimated by him to have a diam- 
eter of only 5y, might have escaped the 
attention of Augstein as well as that of 
recent observers. Stargardt investigated 
more than 200 cases with pathologic cor- 
neal vascularization, and even in these 
cases single capillary sprouts were never 


seen. Nor has our material yielded any 
evidence of capillary sprouts with a dead 
end. 

The new concentric collateral] has, as 
a-rule, the same direction that the older 
one had. In a concentric collateral situated 
in a quadrant of the upper limbus there 
is almost always a downward direction of 
blood flow and vice versa. Exceptions to 
this rule are an extreme rarity, and 
then they are apparently due to some 
local impediment in the usual direc. 
tion of the current. In old concentric 
collaterals reversed current may 
occur, according to the changing 
conditions of pressure potential in 
different parts of the limbal mesh- 
work. This phenomenon seems to be 
an indication of impending retro- 
grade involvement of the concentric 
collaterals, which, in this case, will be 
split up again into single limbal 
loops. 

After compression of the carotids 
of a patient with general hyperten- 
sion, Rollin** observed a change 
in direction of flow in the limbal 
capillaries. He did not describe a 
formation similar to the concentric 
collaterals. His findings, however, 
indicate the relation of the direction 
of the current in the limbal mesh- 
work to intravascular pressure 
changes. 

Johnson‘ interprets the development of 
what we call concentric collaterals in the 
following words: “Early in their develop- 
ment these vessels are capillary loops, ex- 
ceedingly rich in Rouget cells, as judged 
by the marked variation in caliber of ves- 
sels, some capillaries being exceedingly 
small and others markedly engorged with 
cells. In long-standing disease the vessels 
tend to lose this characteristic, and ap- 
pear to acquire something of a vessel wall, 
It then becomes more difficult to follow 
them as individual loops.”’ We believe that 
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the main difference between Johnson’s 
and our own conception is that Johnson 
did not differentiate between congestion 
anatomically preformed limbal loops 
and real vascular proliferation. This dif- 
ferentiation may be of help particularly 
‘n the understanding of the concentric 
collaterals as derivatives from preéxistent 
but actually dilated pathways of the lim- 
bal circulation. 

In a recently completed but not as yet 
published study concerning aneurysms of 
the bulbar conjunctiva the incidence of 
concentric collaterals in the group of cases 
with aneurysms was found to be about 
1 to 10. A mechanical explanation of the 
dilatation of the vessels seemed in many 
of them to be obvious. There is often a 
crossing of the aneurysmic vessel by an- 
other vessel, and thus, by compression, a 
local engorgement and subsequent dilata- 
tion may be produced (fig. 20). Aneu- 
rysms are found in afferent as well as in 
efferent limbs of limbal loops (fig. 21) in 
adjacent arterioles or venules. 


I 


Figs, 20, 21 (Vail and Ascher). 
Fig. 20, aneurysmatic dilation of an afferent 
limb, 


Fig. 21, aneurysmatic dilation of an efferent 
limb. 


The foregoing statement does not im- 
ply that all aneurysms of the bulbar con- 
junctiva can be explained by mechanical 
obstruction and consequent increase of 
the diameter in a circumscribed part of 
the vessel. 

No changes in limbal concentric col- 
laterals were noted after repeated admin- 
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istration of 2, 3, and 5 mg. of riboflavin. 
Even single, and unconnected, limbal 
loops often did not disappear after most 
intensive riboflavin therapy in spite of 
the simultaneous clearing up of the bulbar 
conjunctiva. Observations of this kind 
suggest the assumption that anatomic 
changes in these loops have taken place 
due to a previous long-standing engorge- 
ment, as discussed elsewhere, and again 
justify the differentiation between the 
conceptions of the extent and intensity of 
limbal hyperemia. The intensity of lim- 
bal hyperemia may be reduced by ribo- 
flavin administration, whereas the extent 
of limbal hyperemia apparently is not so 
influenced. 

In the patients observed in the Cincin- 
nati Eye Clinic, the percentage of eyes 
with concentric collaterals was markedly 
higher than in the Birmingham subjects. 
Patients visiting the Out-patient Depart- 
ment of the Cincinnati General Hospital 
belong to a low-income group. We would 
expect, however, that, in case of a vita- 
min-deficiency etiology, the frequency of 
concentric collaterals should be higher in 
patients of the Nutrition Clinic in Birm- 
ingham, where deficiency is believed to be 
endemic. 

There are other differences between the 
Birmingham and the Cincinnati group. In 
Birmingham, for example, Negro patients 
were a rare exception, whereas in the 
Cincinnati group the number of white 
and of colored patjents observed was 
about equal. In Negro eyes, pigmenta- 
tion in the limbal region sometimes inter- 
feres with the visibility of the limbal 
loops. Thus, it could be possible that more 
eyes in the Cincinnati group had concen- 
tric collaterals which, however, were not 
detected due to the racial pigmentation. 

The frequency of concentric collaterals 
in white and colored persons was recipro- 
cal: about two thirds of the observed 
white patients had concentric collaterals, 
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while only four sevenths of the colored 
patients gave positive findings. Whether 
this difference may be due to the limbal 
pigmentation or to other causes is an open 
question. 

A definite difference in the distribution 
with regard to sex was obvious in the 
Birmingham as well as in the Cincinnati 
material. The proportion of positive and 
negative cases in the male group was 
about equal to one to two. In the female 
group, this proportion was about three 
to two. 

A predominance of the nasal and of 
the upper limbal region was present in 
both the Cincinnati and the Birmingham 
groups. The nasal limbus was involved 
twice as often as the temporal limbus. 
The proportion of the involvement of up- 
per and lower limbus was about equal to 
five to four. 

The distribution of positive and nega- 
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vascularity. Among 14 patients with ade. 
quate diet, 10 had bilateral and 4 unilat- 
eral concentric collaterals. Among 1] pa- 
tients with poor diet, 5 bilaterally posi- 
tive cases and 6 unilaterally positive cases 
were found. 

In the group of those having an inade. 
quate diet there were seven patients te. 
ceiving an extremely poor diet. As an ex. 
ample, William Sh., aged 58 years, should 
be mentioned. This man could get a glass 
of milk only once or twice a week; about 
twice a week he ate an egg; twice a week 
he had potatoes; sometimes he ate cab- 
bage and beans; fruits rarely, meat once 
daily. He did not show concentric collat- 
erals, not even the slightest congestion in 
the limbal meshwork. Three more patients 
who were on a very poor diet showed no 
concentric collaterals. Three patients with 
a diet similar to that of William Sh. had 
the following distribution: 


DISTRIBUTION OF CONGESTION OVER THE LIMBAL QUADRANTS 


Name of Age, Right Eye Left Eye outed 
Patient — Temporal Nasal Nasal Temporal 
Katherine M. 16 3 3 3 0 upper 
0 0 0 0 lower 
Dolores H. 10 2 2 0 0 upper 
0 0 0 0 lower 
Richard H. 8 0 0 3 0 upper 
0 0 $ 0 lower 


0 means a few visible limbal loops. 

1 means numerous well-filled loops. 

2 means incomplete concentric collateral. 
3 means complete concentric collateral. 


tive cases as to the dietary groups gives 
definite proof that so-called corneal vas- 
cularization has no bearing on dietary 
habits. In the group of patients receiving 
proper diet, the proportion of positive and 
negative cases was 14 to 10. In those in 
the deficient-diet group this proportion 
was 11 to 17. Even the distribution of 
unilateral and bilateral involvement in the 
positive cases is far from suggesting any 
relationship between nutrition and limbal 


In the cases of those with good diet 
and highly developed concentric collater- 
als the objection could be made that, in 
spite of an adequate intake of vitamins, 
the failure to utilize them might have pro- 
duced deficiency. No similar objection is 
possible with regard to patients on an ob- 
viously inadequate diet having limbi free 
of vascular engorgement. 

In one of the Cincinnati cases, Betty 
Gl., aged 16 years, a combined intrave 
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nous and oral riboflavin administration 
did not induce any change in the consider- 
ably filled limbal loops. 


SUMMARY 


Concentric collaterals are engorged 
parts of the preéxistent limbal meshwork, 
Their function is to collect blood from 
all limbal loops of one entire limbal sec- 
tor, or a part of them, and to return this 
blood from the limbus to the larger con- 
junctival veins. 

These vascular anastomoses are opti- 
mally visible by retroillumination. They 
occur in a percentage of 13.3 in a group 
consisting of persons with manifest or 
subclinical or suspected vitamin deficiency 
observed in the Nutrition Clinic in Bir- 
mingham, Alabama. Among 69 persons 
observed in the Eye Clinic in Cincinnati, 
almost one half had concentric collaterals. 

Concentric collaterals should not be 
mistaken for corneal vascularization. So 
long as definite pathologic corneal proc- 
esses are absent, corneal vascularization 
never takes place, and even very intensive 
and extensive engorgement does not suf- 
fice for trespassing upon the anatomically 
preformed limbal meshwork. The situa- 
tion of the concentric collaterals in the 
cornea proper is only apparent and not 
real, due to the fact that in the corneal 
periphery the conjunctivoscleral zone con- 
taining these vessels overlaps the corneal 
rim. 

Concentric collaterals, when fully de- 
veloped, run from the 12- to the 3- or 
9-o’clock position, and from the 6- to 3- 
or 9-0’clock position. As a rule, all con- 
centric collaterals in the upper limbus 
show a direction of flow downward until 
they reach the horizontal meridian, and 

vice versa. 

Composed of limbal loops, they usually 
turn small convex arcs toward the cornea 
proper; new extensions produce a con- 
cave appearance so long as a more cen- 
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tral collateral does not develop. Progres- 
sion always occurs in loops, never in sin- 
gle vessels, 

Any kind of long-standing engorge- 
ment in conjunctival vessels may induce 
the formation of concentric collaterals. 
So far as their developmental mechanics 
are concerned, they probably are due to a 
hindrance of venous outflow from the im- 
mediately corresponding venous limb, and 
are to be understood as a kind of collateral 
circulation leading to the conjunctival 
veins in the horizontal meridian because 
of overcrowding in the original venous 
drainage. This cannot be achieved with- 
out dilatation of the particular loops that 
have to form the new detour. It takes 
time for this dilatation to develop. It prob- 
ably is connected with cellular changes, 
and is not due to a mere stretching of the 
vessel wall. This fact, on the other hand, 
interferes with an early reduction of the 
collateral way, if once formed ; the dilata- 
tion of these vessels persists after disap- 
pearance of the provoking cause. 

In a similar way, after engorgement of 
lower degree or of shorter duration, di- 
lated single loops may be observed around 
the corneal limbus. They probably are 
forerunners of concentric collaterals and 
are as uncharacteristic of vitamin defi- 
ciency or of a certain type of vitamin 
deficiency as are the developed concentric 
collaterals. 

After the formation of one concentric 
collateral, repeated or prolonged engorge- 
ment may produce another concentric col- 
lateral, located closer to the corneal cen- 
ter and showing the same direction of flow 
as did the first collateral. 

The occurrence of engorged limbal 
loops and concentric collaterals in the 
Birmingham as well as in the Cincinnati 
patients was more frequent in the female 
sex and was distributed over all age 
groups. From these cases no relationship 
can be deduced between any particular 
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type of vitamin deficiency and concentric 
collaterals. 

All Birmingham patients gave a his- 
tory of, or exhibited signs of, repeated 
conjunctivitis ; none of their eyes was free 
of chronic conjunctivitis. Some of these 
patients were addicted to the use of al- 
cohol. Pingueculae and hyaline deposits 
in the bulbar conjunctiva were very fre- 
quent in the eyes of these patients, even 
in young subjects. There seems to be a 
relation between the most marked con- 
junctival changes and the location of con- 
centric collaterals. 

Among 69 cases selected at random in 
the Cincinnati Eye Clinic there were 37 
patients with congestion in the limbal re- 
gion, 31 of whom showed typical concen- 
tric collaterals. The female sex predom- 
inated in the positive group. The per- 
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centage of positive eyes was higher in 
white than in Negro patients. The nasal 
limbus was involved more often than the 
temporal limbus, and the upper limbys 
more often than the lower limbus, 

* There was no relationship between the 
dietary habits and the frequency of vas- 
cular congestion in the limbal region, The 
number of positive cases was higher in 
the good-diet group than in the poor-diet 
group. Even the number of bilateral cases 
was higher in the group of well-nourished 
patients.* 

Although in the Birmingham group, 
consisting of patients with manifest, sub- 
clinical, or suspected vitamin deficiency, 
about one eighth of all cases observed 
showed concentric collaterals, in the Cin- 
cinnati group more than one third of all 
cases exhibited this sign. 


*In recent vitamin advertisements it is frequently suggested that a normal bulbus does not 


show any blood vessels—pictures of eyes with an entirely white bulbar conjunctiva are reproduced 
as normal eyes. Such an eye, however, could be only that of a corpse or of a pateint with a very 
severe anemia. Neither physicians nor the public should be misled into believing that any vascu- 


larity visible in the bulbar conjunctiva is necessarily pathologic. 
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INTRAOCULAR INJECTION OF SULFANILAMIDE IN A 
CASE OF PURULENT IRIDOCYCLITIS* 


JosEPpH IGERSHEIMER, M.D. 
Boston 


Injection of sulfa drugs. into the an- 
terior chamber of a human eye has, so far 
as I know, not been attempted previous- 
ly. It is not the purpose of this short ar- 


ticle to advise that this treatment be fol- _ 


lowed as a frequent procedure. But in 
special cases one may try it and perhaps 
achieve as miraculous results as were ob- 
tained in the case hereindescribed. 


CASE REPORT 


Edward S., aged 12 years, was first 
admitted to the hospital on March 30, 
1942, and discharged on May 16th of that 
year. 

Two days before his admission the pa- 
tient had been struck in the right eye by 
glass, following an explosion of a bottle 
of water. 

Examination. Vision in the right eye 
was light perception. There was an ir- 
regular central laceration of the cornea. 
The anterior chamber was formed, a 
hypopyon in its lower quarter. There was 
a thick fibrinous exudate extending from 
the posterior surface of the cornea to the 
pupillary opening. The pupil was con- 
tracted, the iris congested. The fundus 
could not be seen. 

Diagnosis. Laceration of the cornea of 
the right eye; anterior endophthalmitis. 
Left eye, normal. 

Therapy. Oral administration of sul- 
fathiazole and intravenous injection of 
typhoid vaccine (3,500,000) together 
with atropine and adrenalin applied local- 
ly and subconjunctivally. 

Five days after admission (April 4th) 


the hypopyon had cleared to a great ex- 


*From the Eye Service of the Boston City 
Hospital. 


tent, but the aqueous remained cloudy. No 
changes occurred in the thick plastic 
exudate. The pupil was slightly dilated, 
and there was hyperemia of the iris. 
There was now no light perception. X-ray 
studies showed no evidence of a foreign 
body. 

On April 8th the pupil was contracted, 
the eye congested, and there was begin- 
ning vascularization of the cornea. The 
thick exudate remained unchanged. Light 
perception was present but light projec- 
tion was absent except temporally. By 
April 12th, a large hypopyon had formed 
in the anterior chamber, filling nearly one 
half of the chamber. There was no light 
projection except temporally. The eye was 
greatly irritated; there was iris bombé, 
and iris tissue looked atrophic. Enuclea- 
tion was planned. Chemotherapy had been 
continued until this time. 

On April 14th, a saturated solution of 
sulfanilamide (0.8 percent) was injected 
into the anterior chamber, following the 
removal of about 0.2 c.c. of aqueous, The 
cloudy aqueous was examined bacterio- 
logically but with negative results. The 
thick exudate did not move. After the in- 
jection the intraocular pressure was ele- 
vated, but there was no pain. Two days 
later the exudate was as before. The in- 
jection had been well tolerated. A second 
injection of sulfanilamide into the an- 
terior chamber was made and an effort to 
puncture the vitreous in order to study it 
bacteriologically ; but no vitreous could be 
obtained. It seemed to be of normal con- 
sistency. 

On April 20th the eye was definitely 
better. There was less congestion, the 
aqueous was clearer, and the plastic 
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exudate that had extended from the 
posterior surface of the cornea to the 
pupil had disappeared. There were no 
corneal precipitates in either eye. Iris 
bombé was becoming more marked, and 
several areas of iritic atrophy were ob- 
served, The pupil was contracted and 
fixed; there was no hypertension of the 
eye. 

On April 28th there was less conges- 
tion and irritation. An iridectomy was 
performed. 

May 2d. Following the iridectomy there 
was marked hemorrhage into the anterior 
chamber. The tension was normal. Five 
days later the hyphema had become ab- 
sorbed; there was return of light percep- 
tion. The eye was white, and quiet. Under 
slitlamp observation, no cells were seen 
in the anterior chamber. 

On May 12th the condition of the eye 
was good, and the patient was discharged 
to the Out-Patient Department on May 
16th. 

The patient was admitted a second time 
to the hospital on August 17, 1942, and 
discharged on August 22d. The right eye 
was quiet. There was an old scar in the 
cornea, with anterior synechia. The iris 
was partly atrophied. Vision did not 
suffice to detect hand movements. There 
was good projection. Vision in the left eye 
was 20/30 with a —3.00D. sphere. 

On August 18th a second iridectomy 
was performed, and there was no inflam- 
matory reaction. Four days later a cata- 
ractous lens was visible. 

On the patient’s third admission to the 
hospital, January 11, 1943, it was decided 
to operate. On the following day a discis- 
sion was made with deWecker scissors, 
and the small anterior synechia was freed. 
Convalescence was normal, and the pa- 
tient was discharged on January 16, 1943. 

On February 10, 1943, a clear hole was 
observed in the coloboma. With a correc- 
tion of +12.00D. sph. <= +3.00D. cyl. 
ax. 70° vision was 20/40. 


COMMENT 
There seemed to be no question that 
the eye of this 12-year-old boy, who had 
received a perforating injury of the cor: 


nea by glass on March 28, 1942, was log 


The inflammation, the photophobia, the 
exudate in the anterior chamber increase 
daily, and there was only a slight light 
perception (even this was not sure). Gen. 
eral treatment with sulfathiazole tablets 
as well as with typhoid-vaccine injections, 
had apparently no beneficial effect. Eny. 
cleation was planned. 

Could one expect anything from the 
local use of sulfa drugs? The usual meth. 
od of local application in the eye (in- 
stillation, subconjunctival injection, pow. 
der in the cul-de-sac) was not promis. 
ing in a case of purulent iridocyclitis. The 
only way to bring a high percentage of 
sulfanilamide to the diseased part of the 
eye seemed to be a direct injection of a 
saturated solution into the anterior cham- 
ber. V. C. Rambo (1938) had shown in 
rabbits that there was no or only a very 
slight reaction even when a suspension of 
sulfanilamide powder in cold water (100 
mg. to 1. c.c.) was brought into the an- 
terior chamber. K. Heinz? (1938) found 
that prontosil was tolerated in the an- 
terior chamber of rabbits without any ir- 
ritation. Thus in such a lost case there 
was no risk in trying injections into the 
chamber, which I had performed many 
times with other drugs, especially in ex- 
perimental work. 

Whereas sulfanilamide is very soluble 
at high temperatures (47 gm. in 100 ce. 
water or normal salt solution at 100° 
Celsius), the solubility is only 0.8 gm 
percent at body temperature (Guyton, 
1941). This solution is probably the most 
suitable one for injection. 

For those who are not familiar with 
anterior-chamber injections, the proce- 
dure may be briefly described: An emply 
l-c.c. syringe, which is provided with a 
short, well-sharpened needle, is intro- 
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duced near the limbus. The end of the 
needle should always be between the iris 
and cornea and never in the pupillary 
area. Therefore it is advisable to put in 
the needle at about the 3-o’clock position 
with the direction toward 6 o’clock. When 
one is sure that the needle is free in the 
chamber, as much as possible of aqueous 
quid is aspirated (generally 0.2 c.c.). 
Then, while the needle stays in the cham- 
ber, the fluid from the syringe is removed, 
the syringe is filled with the sulfanilamide 
solution, connected with the needle and 
0.2 cc. or a little more of this solution is 
injected, Syringe and needle should then 
be removed quickly. The finer the needle, 
the smaller will be the hole through which 
fluid can escape from the chamber. 

The two injections were tolerated very 
well. The exudate shrank and disap- 
peared. A few days after the second in- 
jection, irritation and inflammation of the 
eye decreased definitely. Ten days later 
an iridectomy could be performed be- 
cause of the iris bombé. In the following 
months the eye was always quiet, but the 
coloboma narrowed, so that another iri- 
dectomy was performed in August, 1942, 


and eventually a discission of the mem- 
branous cataract (in consequence of the 
perforating injury). 

The vision improved more and more 
and was, at the last examination in Febru- 
ary, 1943, 20/40! 

From a critical point of view I assume 
that the inflammation (and infection) in 
our case was not very severe, because the 
puncture of the vitreous and the whole 
course showed that the inflammation was 
restricted to the anterior part of the eye. 
But clinically one did not know that and 
it was absolutely justified, even necessary, 
to plan an enucleation. 

It may be that sodium sulfathiazole 
iontophoresis (Boyd,* 1942) is also very 
valuable in infections of the anterior 
globe. 

SUMMARY 

In a case of purulent iridocyclitis trau- 
matica enucleation was planned because 
of great irritation and absence of light 
sensitivity. Following injection of sulfa- 
nilamide into the anterior chamber in- 
flammation disappeared and final vision 
was 20/40. 

636 Beacon Street. 
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A COMBINED PTOSIS OPERATION* 


Orwyn H. Et tis, M.D. 
Los Angeles 


The operation presented for your con- 
sideration is a combined procedure for 
the correction of ptosis. The method is 
based chiefly on the Motais' operation— 
the utilization of a strip of the superior- 
rectus tendon, when that muscle has a 
normal action. 

In the procedure, the skin is incised 


in place. Through the opening in the cop. 
junctiva the superior-rectus tendon is ex. 
posed. With the use of a muscle splitter, 
the tendon is divided into three equal 
parts, and is split as far back as possible 
As much as half of the tendon of the sy. 
perior-rectus muscle may be used without 
endangering its function.? A double, 


Fig. 1 (Ellis). Incision and blunt dissection. 


with a scalpel at about the level of the 
upper border of the tarsus. Blunt scissors 
are introduced into the wound, and, by 
blunt dissection, the conjunctival sur- 
face is reached (fig. 1). 

The upper lid is retracted, and the con- 
junctiva is opened over the superior-rec- 
tus tendon. A lid speculum is now put 


* Read before the Pacific Coast Oto-Oph- 
thalmological Society, May 13, 1942. 


double-armed black-silk suture (Deknatel 
“D”) is now put into the middle section 
of the tendon; for this the Wiener cinch 
stitch is used (fig. 2). 

The needle is introduced into the mus- 
cle tendon at about its middle, and two 
millimeters from the insertion. The needle 
is carried parallel to the line of insertion 
and within the tendon to the lateral bor- 
der of the tendon strip. A whip stitch is 
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ut in by introducing the same needle 
through the full thickness of the tendon 
ehind the previous suture and catch- 


just b cat 
ing only a few lateral fibers. A similar 
stitch is put into the other half of the 


muscle tendon with the same suture. The 
middle third of the superior-rectus ten- 
don is now shaved off the eyeball at its 
‘nsertion with a scalpel. O’Connor* of 
San Francisco uses a double suture, splits 


surface of the tarsus is cleaned almost 
to the free border of the lid. The four 
ends of the double suture are rethreaded 
separately, on small curved needles. These 
needles are passed into the skin opening 
and over the cleared tarsus. One from 
each side emerges through the skin just 
above the lashes and about five millimeters 
on each side of the midline. The next two 
are similarly placed except that they come 


Fig. 2 (Ellis). Insertion of suture. 


the tendon slip into three portions, and 
puts in his cinch stitch. 

A narrow curved strip of metal, with 
two small holes in it, is introduced 
through the skin incision, and emerges 
in the opening in the conjunctiva. The 
sutures are passed through the holes in 
the metal strip, the lateral ones through 
the lateral hole and the medial ones 
through the medial hole, so that the ten- 
don will not be rotated as it is pulled 
through (fig. 3). 

The needles are cut off the sutures, 
and the sutures and the tendon are pulled 
through the metal strip to the skin open- 
ing. The skin edges are now retracted, 
and the central portion of the anterior 


out one millimeter above the first pair 
(fig. 4). 

These sutures are tied over a small 
piece of rubber, and the amount of cor- 
rection desired is attained by adjusting 
the pull on the suture. This procedure, 
also taken from O’Connor’s work, su- 
tures the muscle in a flattened position, 
thus allowing a firmer and broader at- 
tachment, and therefore assuring a greater 
chance of success. 

The skin incision is closed with inter- 
rupted black-silk sutures, and the con- 
junctiva with a continuous silk suture. 

A Pagenstecher* stitch is put into the 
lateral and medial portions of the lid, 
derma suture being employed, with each 
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Fig. 3 (Ellis). Insertion of sutures through perforated metal strip. 


end threaded on a large cutting needle course of the suture increasingly diverges 


(fig. 5). 


from the midline. The other needle passes 


The needle enters the skin laterally just parallel to the first, and 3 to 4 mm. from 
above the lid margin, and is passed sub- it. The suture is passed through a small 
cutaneously to emerge in the brow. The piece of rubber, and a friction knot is 


Fig. 4 (Ellis). Sutures passed into skin opening. 
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tied. Another suture is similarly passed 
medially and tied over rubber. The eye 
may be closed by a Buller shield, or by 
pulling up the cheek and using an eye 
pad, as is preferred. 7 | 

The practice of combining operations 
for ptosis is not new, and W ood® in 1911 
suggested that the Motais operation might 
be combined with one of the deep-suture 
operations for supporting the lid. Such 
a procedure was reported by Webb 


lowing the operations performed by the 
author. 

In my opinion, not enough attention 
has been paid to the excellent modifica- 
tions of the Motais operation by O’Con- 
nor, and many of the procedures con- 
tained in this paper are taken from his 
work, 

SUMMARY 

A combined operation for the correc- 

tion of ptosis has been presented. This 


Fig. 5 (Ellis). Closure of incision, and placing of final sutures. 


Weeks,® who combined it with a Motais 
operation and used a levator sling for 
the support of the superior-rectus mus- 
cle, after the method of Eversbusch.® In 
1934 Frost? devised a supporting suture 
—a mattress stitch of both the upper 
and lower lids—to be used with a ptosis 
operation. 

The use of the Pagenstecher suture in 
the procedure reported here accomplishes 
two purposes: (1) It acts as a traction 
or stay suture, allowing the strip of su- 
perior-rectus tendon to heal in the de- 
sired position without tension. (2) It 
assists in the elevation of the lid, and there- 
by lessens the strain on the superior- 
rectus muscle. At the same time it aids 
in avoiding the central peaked effect often 
following this type of operation. This un- 
desirable result has not been present fol- 


method utilizes a strip of the superior- 
rectus tendon which is allowed to heal 
in the desired position in the upper lid due 
to placement of Pagenstecher sutures. 
The procedure is based on firm surgical 
principles, and is indicated in cases of 
ptosis with good action of the superior- 
rectus muscle. In the literature the Mo- 
tais procedure is the, operation generally 
preferred, but no operation is applicable 
to all cases. The Motais operation is not 
technically difficult, and the additional 
procedure—the placement of the Pagen- 
stecher sutures—does not lengthen the 
time of operation by more than a few 
minutes. Utilization of this procedure has 
brought gratifying results, and the opera- 
tion is more likely to be successful than are 
most of the others, which also are harder 


to perform. 727 West Seventh Street. 
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DIscuSssION 


Dr. H. Betxnap (Portland, 
Oregon) : I should like to compliment Dr. 
Ellis for presenting such an interesting 
paper ; this modification of the Motais op- 
eration simplifies the procedure and it 
seems to me improves the operation. 
Ptosis is quite a problem. It is a deform- 
ity definitely disfiguring and should be 
corrected as early as possible. 

Drooping of the lids or ptosis is either 
congenital or acquired; when a congeni- 
tal malformation, it is due to improper 
development of the levator palpebrae 
muscle, or possibly the muscle is en- 
tirely absent. Acquired ptosis is due to 
paralysis or paresis of this muscle. 

Cases requiring surgical intervention 
are usually congenital and also bilateral. 

The muscles actively involved in eleva- 
tion of the lids are three; in the order of 
their importance, the levator palpebrae, 
the frontalis, and superior rectus. 

The levator, due to its insertion, draws 
on all structures of the lid at the same time 
and it is therefore the perfect elevator. 
The frontalis is less direct ; its contraction 
raises the eyebrow, skin of the region is 
made tense, and in this way indirectly 
assists in opening the lid; very imper- 
fectly to be sure. The superior rectus has 
even less direct action than the frontalis, 
its function as an elevator is due solely to 
a fascial band running from the superior 
rectus to the levator. Dr. Ellis uses the 


middle portion of the  superior-rectys 
tendon. 

A few years ago, about 1936, Dr, ¢ 
Allen Dickey of San Francisco presented 
a paper before this Society describing his 
operation for ptosis. Dr. Dickey uses , 
fascia sling and utilizes the entire tendon 
of the superior rectus. 

Dr. Trainor of Los Angeles has also 
described his operation, which consists of 
passing a portion of the tarsus underneath 
the entire tendon of the superior rectus: 
this is a very simple operation, 

We must not lose sight of the fact that 
when we utilize the superior rectus in 
any operation of the lid, we bring about 
a mechanical connection between the eye- 
ball and the lid which does not physio- 
logically exist, and for this reason it 
seems to me that if the condition can be 
relieved by an operation on the lid only, 
such as the Blaskovics operation, this is 
probably a better procedure. 

Dr. FrepertcK C. Corpes (San Fran- 
cisco): First of all, I want to congratu- 
late Dr. Ellis. I think his movie is by far 
the best method of showing any new 
surgical procedure. There is no confusion 
at all and every step can be followed care: 
fully and accurately. 

As Dr. Belknap has pointed out, there 
is no one operation that applies in every 
case of ptosis and each case must be 
studied very carefully. Dr. Ellis’s opera- 
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tion is primarily a modification of the 
Motais operation. Motais uses the cen- 
tral third of the superior rectus to pull 
up the lid; as Dr. Ellis pointed out, this 
causes tenting of the upper lid and with 
the modification he has made, I am sure 
that to a great extent it does away with 
this objection. 

We have been using Dr. Dickey’s oper- 
ation at the University of California 
since he originally devised it, and we 
prefer it for several reasons: first of all, 
it is not difficult to do; second, you do 
not detach the muscle or any portion of 
it and, rather than rely upon a central 
third to do all the work, the latter is dis- 
tributed over the entire muscle and, con- 
sequently, it would seem there should be 
less danger of fatigue. 

Also, there is the advantage of being 
able to adjust it to any given position be- 
cause of the fact that you use this sling 
behind the muscle. In addition, in those 
cases where an eye has been operated on 
and there has been a failure, it can be used 
without difficulty. One patient on whom 
I operated had had complete closure of 
the lid and had been operated on twice 
unsuccessfully. With this operation we 
were able to correct the defect. 


We must keep in mind, however, that 
from any operative procedure to replace 
the function of a paralyzed muscle, we 
must not expect a perfect physiological 
result ; there is no such thing as a perfect 
substitute for a paralyzed muscle. 

In closing, I feel that Dr. Ellis’s oper- 
ation does away with some of the objec- 
tions which have been made to the Motais 
operation. 

Dr. Extis. I wish to thank the dis- 
cussers, Dr. Belknap and Dr. Cordes. In 
reply to Dr. Dickey’s question, I operated 
on one boy three-and-a-half years old. 
First I did, as I have been doing, this 
Motais operation without the use of the 
additional Pagenstecher suture; this cor- 
rected the ptosis by about half. I then 
operated on the other eye with this com- 
bined procedure and it was successful. 
The first eye needed about 1.5 to 2 mm., 
and the superior-rectus tendon was isolat- 
ed and tucked. That pulled it up also about 
half way. The Blaskovics operation was 
then used and a full correction was ob- 
tained. The operations that I have per- 
formed using the combined procedure 
have been successful and no repetition has 
been necessary thus far—the superior- 
rectus tendon has never slipped. 
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PROCEDURES AND APPLIANCES THAT ARE HELPFUL jy 
TREATING INDUSTRIAL OCULAR INJURIES* 


WILLIAM B. Crark, M.D. 


New Orleans 


The following methods and appliances . 


have been used by me for several years 
in treating industrial ocular injuries. 
Some are not original with me, others are. 

1. The Mueller shields. The original 
Mueller shields were made of porcelain, 
and the first set that I saw was purchased 


Fig. 1 (Clark). Eye shields. 


in Vienna, in 1928, by Dr. Henry Blum, 
of New Orleans. As far as I have been 
able to ascertain, no reference to their 
use has been made in recent ophthalmo- 
logic literature, and since I have found 
them to be so helpful in the treatment of 
burns of the eye, both chemical and ther- 
mal, I feel that their use should be more 
widespread. 

The shields that are demonstrated here- 
in are made from a plastic and are ob- 
tainable from a firm in Chicago that 
makes artificial eyes. They are so con- 
structed that when inserted in the eye 
they rest upon the bulbar conjunctiva in 
the upper and lower fornix, forming a 
shallow cone over the cornea. This is ac- 
complished by having the shield’s radius 


* From Department of Ophthalmology, Tu- 
lane University School of Medicine. Read before 
Birmingham, Alabama, Eye, Ear, Nose, and 
Throat Society, February 9, 1943. 


1054 


of curvature slightly less than that of the 
eyeball. The advantages in the treatment 
of burns of the eye with these shields are. 

1. They separate the bulbar and pal- 
pebral conjunctiva and prevent the form. 
tion of adhesions of symblepharon, 2. 
They protect the damaged cornea from 
the conjunctival surface of the lids, which 
is also usually damaged in chemical bum 
of the eye. 3. They not only prevent, by, 
in my experience, have corrected cicatri- 
cial ectropia that have followed burns oj 
the lids. 

Mueller shields are used in the folloy- 
ing manner. As soon as the burned u- 
tient comes under observation, the eyes 
are anesthetized with pontocaine, and the 
conjunctival sac and the cornea are thor- 
oughly cleansed. Then the concave por- 
tion of the shield is filled with ophthalmic 
ointments, usually a mixture of holocain 
and adrenalin and atropine ointment, or 
scopolamine ointment, as the individual 
case may demand. The shield is then in- 
serted in the same manner as an artificial 
eye is placed in a socket. The eye can then 
be irrigated at any desired interval, with 
normal saline solution or the solution of 
choice, without removal of the shield. 
This is done by placing a dropper filled 
with the solution over one of the holes in 
the shield, and with gentle pressure for 
ing it through the shield. As the solution 
comes out through the other holes ani 
around the edges of the shield, the mucus 
and debris are washed out. If more oint- 
ment is needed it can be applied by m- 
serting the tip of an ophthalmic tube into 
one of the small holes in the shield whic 
is small enough to prevent the tip of the 
tube from coming in contact with the 
cornea as the ointment is forced in behind 
the shield. The shields should be removel 
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and cleansed daily, then reinserted until 
the cornea is healed. In the case of eyes 
that have not been treated by this method 
‘a the early stages, symblepharon may al- 
ready be present. A small shield is there- 
fore inserted at first and its size gradually 
‘acreased, at intervals of a few days so 
that the bands of adhesion in the upper 
and lower fornices can be stretched until 
their normal size is reéstablished. 

2. Debridement of the corneal epitheli- 
um in superficial abrasions of the cornea 
that do not heal within 24 hours. Many 
ophthalmologists have been impressed by 
the fact that the corneal epithelium may 
be abraded from most of the corneal sur- 
face one day and find it entirely re- 
epithelized the next. The upper lids of a 
few individuals are so constructed that 
they seem to form a suction between the 
globe and the lid. If the cornea of such 
an individual receives an abrasion it fails 
to heal normally, so that for several days 
the abrasion remains at its original size, 
causing intense pain and secondary iritis. 
I have found that if these eyes are studied 
with the corneal microscope the epitheli- 
um surrounding the abrasion will be ob- 
served to be loose and to have very much 
the appearance of a ruptured blister, or 
bullus, as in bullous keratitis. If let alone 
this type of injury heals slowly, the eye 
sometimes requiring weeks to recover. It 
is frequently complicated by infection and 
secondary corneal ulcers. Such corneal 
abrasions may follow the removal of a 
foreign body; accidental trauma of the 
cornea, such as a scratch with the corner 
of a piece of paper, a leaf or twig from a 
flower or plant; or may be the result of 
the scratch of the eye with a baby’s small 
but sharp fingernails. Most of the cases 
of this type are seen 24 hours or longer 
after injury. When an abrasion has not 
healed after this length of time I have 
found the following treatment most suc- 
cessful, 
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First the eye is anesthetized thoroughly 
by five instillations of a 1-percent solution 
of pontocaine at five-minute intervals; 
then a 1:1,000 adrenalin solution is in- 
stilled with the last two drops of the 
anesthetic. Using a speculum to hold the 
lids apart, I roll back the loose corneal 
epithelium from the abrasion with a tight- 
ly wound cotton applicator, At times it is 
surprising to observe how much of the 
corneal epithelium has been loosened by 
the suction of the lid. In many cases there 
will remain only a small rim of normal 
epithelium around the limbus, but there is 
no need to stop the debridement until all 
the loose epithelium has been removed; it 
will not reattach itself to Bowman’s mem- 
brane. Following this the edge of the 
epithelium is cauterized with phenol or 
with a 50-percent solution of trichlorace- 
tic acid, applied with a pointed applicator. 
If the original abraded area of the cornea 
appears to be infiltrated or infected, this 
area is also cauterized with the acid. The 
speculum is removed and_ 1-percent 
atropine ointment and 5-percent sul- 
fathiazole ointment are instilled into the 
eye. Then the upper lid is elevated by 
grasping the lashes between the fore- 
finger and thumb and brought down over 
the cornea. Both eyes are tightly bandaged 
and the patient is put to bed. The pain is 
controlled by opiates, and the patient’s 
anxiety and fear, which accompany the 
bandaging of both eyes, may be controlled 
by using phenobarbital or bromides. Since 
it is difficult to have a patient cared for at 
home with both eyes bandaged, I prefer 
to treat this type of case in the hospital. 

A few words about bandaged eyes. I 
have come to the conclusion that a ban- 
dage applied to an eye (whether, over 
one or both eyes) that does not hold the 
upper lid firmly in place so that the pa- 
tient cannot blink the eye under the ban- 
dage, is useless; in fact, it is worse than 
no bandage at all. A loose bandage that 
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allows the patient to blink his eye be- 
neath it only increases the irritation of the 
cornea because the lid is held more firmly 
than normal against it by the bandage as 
he blinks. 

3. A simple method that helps distin- 
guish between acute congestive glaucoma 
and acute secondary glaucoma. Probably 
few of us have not had patients who com- 
plained of a red and painful eye, follow- 
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the end of that time, this Procedure is of 
no use. 

I have found that to be able to dis. 
tinguish between the two types of glay. 
coma is of great value, for the treatment 


" of the two is entirely different. Acute oop. 


gestive glaucoma is treated with miotics 
and acute secondary glaucoma due tp 
uveitis is treated with atropine and dionin 
and foreign-protein therapy. 


Fig. 2 (Clark). Sutures for corneal and scleral wounds. 


ing a trivial injury, and who on examina- 
tion were found to have an eye with 
markedly increased tension and a cornea 
so steamy that it was impossible to get a 
beam of the slitlamp to pass with suffi- 
cient intensity to make it possible to tell if 
there were secondary glaucoma or not. I 
have found that the use of 10-percent 
sodium-chloride solution, in the follow- 
ing manner, will in many cases clear up 
the corneal edema. 

Since sodium chloride in 10-percent 
solution is quite painful when instilled 
into the conjunctival sac, the eye should 
first be anesthetized ; then the instillations 
of the sodium-chloride solution are begun, 
two or three drops at five-minute inter- 
vals, for five or six times. The hypertonic 
saline solution will sufficiently draw the 
water from the edematous cornea so that 
the beam of the slitlamp will pass through 
the cornea and a differential diagnosis can 
be made. If the cornea has not cleared by 


4. A suture for closing corneal and 
scleral lacerations. It is difficult to suture 
a lacerated wound of the cornea or sclera 
by placing interrupted sutures, for the 
sutures should not transfix the full thick- 
ness of the cornea or the sclera. If they do 
they leave an avenue for infection to enter 
the globe from without. But it is nearly 
impossible to place a suture into the lips 
of such a wound at the correct depth, for 
if the suture is put through one lip prop- 
erly, then getting the suture through the 
opposing lip so that the wound’s edges are 
approximated correctly is all but impossi- 
ble. Frequently the pressure exerted in 
attempting such a closure means loss of 
vitreous, or more iris prolapse, or both. 

This difficulty can be eliminated in part 
by placing corresponding sutures parallel 
to the wound on each side and tying the 
two ends across. This is accomplished in 
the following manner. A double-armei 
suture of 6-0 black silk on an atraumatic 


— 


€ is of 


to dis. 
f glau. 
-atment 
ite Ccon- 
niotics, 
due to 
dionin 


needle is used, The suture is inserted first 
on one side of the wound and then on the 
other, always with the point of the needle 
in sight when suturing the sclera, so as not 
to perforate. The point of entrance and 
exit, and the line of the sutures, on each 
side of the wound should correspond in 
order to prevent gaping of the wound 
when the suture is tied. After the sutures 
have been inserted, the loose ends are 
drawn down and tied across the wound, 
not too tightly, but with just enough pres- 
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sure to approximate the edges of the 
wound. One or more sutures may be used, 
depending on the length of the laceration. 
The sutures are left in place from 5 to 
10 days, depending on the length and 
severity of the laceration, and they may 
be removed simply by cutting the untied 
end of the suture with sharp scissors or 
the point of a cataract knife, then grasp- 
ing the knotted end with a fine pair of 
serrated forceps and pulling’ it out. 
1012 American Bank Building. 


IMPROVED TECHNIQUE FOR IMPLANTATION OF A BALL 
IN TENON’S CAPSULE 


F. H. Vernoerr, M.D. 


Boston, Massachusetts 


Over simple enucleation, implantation 
of a ball in the orbit provides two undis- 
puted advantages of which no patient 
should be unnecessarily deprived. These 
are, prevention of unsightly sinking in 
of the upper lid, and increased range in 
the motion of the artificial eye. Mules,’ 
in 1885, was the first to employ such a 
procedure. He enclosed a glass ball in 
the cavity left after evisceration of the 
eye. His operation yielded excellent cos- 
metic results, but since it retains the same 
objectionable features as simple eviscera- 
tion, many operators, including myself, 
regard it and its subsequent modifications 
as unjustifiable. It is believed not only 
not to eliminate existing danger of sym- 
pathetic uveitis, but to introduce this 
danger when it does not already exist,’ 
and it prevents microscopic examinations 
that might be of value to the patient and 
to science. Possibly some or all of the 
cases reported as sympathetic uveitis 
after Mules’s operation were not really 
such, or would have occurred after com- 


plete enucleation, but it is certain that 
more or less uveal tissue remains in the 
sclera after evisceration. The advantages 
of Mules’s operation are not sufficient 
for me to be willing to expose a patient 
to even the slightest risk of sympathetic 
uveitis in order to gain them. 

Enclosure of the ball in Tenon’s cap- 
sule was proposed by Frost in 1886 
(Middlemore Prize Essay). Lang* in 
1887 reported the use of a similar pro- 
cedure in 16 cases. He did not suture the 
muscles over the ball but united Tenon’s 
capsule “horizontally by three fine silk 
sutures.” In two cases he used catgut 
sutures, and these were the only cases in 
which the ball was extruded. He used a 
glass ball, but suggested that a celluloid 
ball might serve. In discussing Lang’s 
paper, Frost stated that in only one of his 
own six cases was the operation com- 
pletely successful. In one case the ball 
was retained but became displaced, and 
in four cases it became exposed and was 
removed. He attributed his poor results to 
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the facts that he sutured the muscles over 
the ball and employed catgut. 

Instead of a glass ball, a gold ball, fat, 
bone, cartilage, and other substances have 
been used in Frost’s operation. Fat is 
unsatisfactory because it always under- 
goes more or less absorption. I have 
found a glass ball so satisfactory that I 
have not experimented with other sub- 
stances. Except for the cost, there seems 
to be no objection to a gold ball, and it 
obviates the remote danger of breakage. 
However, the glass ball has never broken 
in any of my own cases. It is still only an 
assumption that any of the other im- 
plants that have been recommended; in- 
cluding plastics, will stand the test of time 
as have glass and gold balls. 

Perhaps unaware of Frost’s poor re- 
sults, and undeterred by their own, many 
operators have continued to suture the 
muscles over the ball in the belief that 
this procedure reduced the danger of ex- 
trusion and increased the mobility of the 
artificial eye. Observing many cases, and 
hearing of many others in which after 
this procedure the ball became displaced 
outside the muscle cone, I long ago con- 
cluded that the tightened muscles tended 
to force out the ball between them. More- 
over, motion of the artificial eye is di- 
rectly dependent not upon motion of the 
ball, but upon retraction of the conjunc- 
tival sulcus by the muscle that moves the 
ball. It seemed to me that this retraction 
would be greater if the muscles were not 
sutured over the ball, provided they did 
not slip too far back. I devised a new 
method of suturing Tenon’s capsule, so 
as to provide a firm covering for the ball 
without suturing the muscles. Designated 
by my name, this method was published 
in 1919 by Howard.* Since then it has 
been routinely used by the staff of the 
Massachusetts Eye and Ear Infirmary. 
Periodically there are new internes here 
who try including the muscle tendons in 


the single suture, but who, later, finding 
that this is disadvantageous, cease doin 
so. Apparently the method has not been 
commonly used elsewhere, no doubt be. 
cause its advantages have not been widely 
emphasized. 

For holding the ball in place, I useq 
only one suture, not merely for the sake 
of simplicity, but because I believed it to 
be more effective and safer than multiple 
sutures. Wherever a suture is inserted it 
tends to cause necrosis and thus provide 
an exit for the ball. The tighter the suture 
and the less the amount of tissue it jn- 
cludes, the greater this tendency. Hence 
a single suture which includes a consider- 
able amount of tissue and is not tied too 
tightly, is preferable to multiple sutures 
each of which includes only a small 
amount of tissue. Originally, owing to 
fear of infection from the catgut then 
available, I employed a silk suture which 
was carried through the conjunctiva, tied 
over a button, and subsequently removed. 
For some years now I have used, instead, 
a catgut suture (#000 chromic catgut) 
covered by the conjunctiva. This did 
away with the annoyance of removing the 
suture, and proved to be safe—the ball 
has not been extruded in any of my cases. 
I have also modified the operation in a 
few minor details, and have added a pro- 
cedure that I believe to be of considerable 
value ; namely, the introduction of a form 
into the conjunctival sac at the comple- 
tion of the operation. A brief description 
of the operation as I now perform it fol- 
lows: 

The conjunctiva is severed close to the 
corneal limbus, and then, with all the un- 
derlying tissue down to the sclera, is 
carefully dissected from the globe—at this 
stage the conjunctiva is not dissected 
from Tenon’s capsule. After the eye has 
been removed, the socket is kept packed 
with gauze until hemorrhage has prac- 
tically ceased. Then the glass ball is in- 


| 


serted and pushed back into the orbit. 
With a broad fixation forceps, Tenon’s 
capsule is grasped near the cut end of the 
external rectus tendon, and a tongue, con- 
sisting of two layers of the capsule, is 
pulled forward. About 5 mm. behind the 
end of this tongue the two needles of a 
doubly armed catgut suture are passed 
through the tongue from beneath, about 
6 mm. vertically apart. The two needles 
are then passed from beneath through a 
similar tongue in front of the internal 
rectus tendon. Then they are passed from 
beneath through a tongue in front of the 
superior rectus muscle, not side by side, 
but one in front of the other, the upper 
about 7 mm., the other about 3 mm. back. 
The needles are then passed through a 
tongue in front of the inferior rectus 
tendon, the lower needle the farther back. 
The ends of the suture are now pulled 
upon until all four tongues are brought 
into a pile in front of the ball. The suture 
is then tied securely and cut close to the 
knot. The loop of suture should firmly, 
yet not severely, compress the tissue it 
encloses. If, as is exceptionally the case, 
the conjunctiva does not lie smoothly, or 
is under undue tension in places, it is 
now suitably dissected from the under- 
lying Tenon’s capsule. If, as is usual, the 
conjunctiva comes easily together, the 
conjunctival opening horizontally 
closed by a continuous silk suture, and 
the catgut suture thus buried. Otherwise, 
interrupted sutures are used for uniting 
the conjunctiva. The conjunctival sac is 
filled with 5-percent sulphathiazol oint- 
ment, a form of suitable size placed with- 
in it, and a pressure bandage applied over 
the closed lids. The form should not be 
so large as to prevent easy closure of the 
lids. 

The bandage and the form are re- 
moved at the end of three days, and the 
socket inspected. If the reaction is slight, 
as it usually is, and postoperative hemor- 
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rhage is not feared, a light bandage is 
applied to absorb the secretion, and the 
patient allowed to go home. If there is 
considerable chemosis, the form is rein- 
serted, the pressure bandage re-applied, 
and both allowed to remain until the 
edema has considerably subsided. The 
conjunctival suture is removed at the end 
of a week. 

As a rule the patient begins to wear an 
artificial eye two weeks after the opera- 
tion. At first he is provided with a “stock 
eye” of approximately the correct size 
and color. About six weeks later, if he 
so desires, he has a prosthesis made es- 
pecially for him. Generally, the eye maker 
wishes to make the final eye before the 
socket has become thoroughly established. 

It is to be noted that the suture in 
Tenon’s capsule does not act as a purse 
string. A purse-string suture leaves a 
weak spot in front of the anterior pole of 
the ball, just where the ball tends to be- 
come extruded. Moreover this is the 
place that must bear the brunt of the 
pressure of the artificial eye. The single 
suture inserted as I have described brings 
together in front of the ball four over- 
lapping tongues consisting of eight closely 
applied layers of Tenon’s capsule. The 
muscle tendons are pulled forward by 
the capsule so that their cut ends reach 
a point somewhat anterior to the equator 
of the ball. 

As to the shape of the ball, I believe 
that it should be as nearly spherical as 
possible—an aspherical or grooved ball 
would be more likely to be extruded and 
would tend to undergo undesirable rota- 
tional displacement. As to the size of the 
ball, a compromise must be made between 
the mobility and the prominence of the 
artificial eye to be worn. Within certain 
limits the larger the ball the greater this 
mobility, but if the ball is too large a 
shell eye may be necessary and even this 
may be too prominent. The makers of 
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artificial eyes prefer the ball to be too 
small rather than too large. I am partly 
influenced, as to the size, by the tendency 
of the ball to come out before the suture 
is tied. For adults, I usually select a ball 
18 mm. in diameter. 

The purposes of placing a form in the 
conjunctival sac at the end of the opera- 
tion are to press the conjunctiva into the 
proper position, and to combat the edema 
which otherwise might cause the con- 
junctiva to project between the lids. I 
have used this procedure for many years, 
and it is now in common use by the In- 
firmary staff. Until lately I have used 
reform artificial eyes, although ‘these 
were not so suitable as could be desired. 
Those available to me, when otherwise 
sufficiently small, were too narrow hor- 
izontally to afford adequate protection 
against excessive edema at the inner and 
outer canthi. They were also too deeply 
concave. Recently I have carved out 
wooden forms which for the purpose at 
hand, have proved to be more suitable in 
size and shape. Sterilized in 95-percent 
alcohol and then coated with ointment 
I have found them to be nonirritating 
during the short time they remained in 
the sacs. Similar forms made of glass or 
plastic would, of course, be preferable.* 

Except in cases of children and in 
cases of severe infection I always employ 
local anesthesia for the operation. In my 
opinion, except in such cases, the risks of 
general anesthesia are unwarranted. Most 
operators inject the orbit through the 
conjunctiva. Years ago it occurred to me 
that it would be safe to employ local 


*T have had the wooden forms copied in 
plastic, in three sizes, by a dental technician, 
S. S. VanAtten, 363 Marlborough Street, Bos- 
ton, Massachusetts. The plastic forms will not 
withstand sterilization in alcohol, but are not 
harmed by 10-percent formalin, Five minutes’ 
immersion in 95-percent alcohol produced in- 
numerable cracks in their surfaces. Owing to 
war conditions I have been unable to have the 
forms copied in glass. 
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anesthesia in cases of relatively mild am 
traocular infection, provided the needle 
was passed through the lids. I did this in 
such a case, and the result was so Satis- 
factory that I have since almost inyar;. 
ably made the injections through the lids 
even in the absence of infection. Quickly 
passing the needle through the lid causes 
remarkably slight pain. I employ the 
usual solution—procaine 2 percent with 
epinephrine 1:50,000. Two cubic cer. 
timeters are injected deeply into the orbit 
through the: upper lid near the inner 
canthus, and the same amount near the 
outer canthus. Then at the midline, 1 ¢¢. 
is deeply injected just below the upper 
orbital margin, and 1 c.c. just above the 
lower orbital margin. The last injection 
I have found to be very important, for 
without it dissection below the globe is 
always painful. In spite of the large 
amount of anesthetic injected, I have 
never seen it produce any serious sys- 
temic effects even when there was high 
blood pressure. This may be because the 
eye is so promptly removed that absorp- 
tion is minimized. I use no preoperative 
medication, but prescribe codeine or mor- 
phine after the operation, if the patient 
then complains of pain. 

In a few of my cases there was exces- 
sive postoperative edema, presumably 
due to hypersensitiveness to procaine, 
This, of course, prolonged the convales- 
cence. In two of my cases there occurred, 
on about the third day after operation, 
intraorbital hemorrhage so forcible as 
greatly to distend the orbital tissue. Sur- 
prisingly enough, in neither case was the 
glass ball extruded. In the first case I 
removed the ball, but I now feel sure 
that this was unnecessary. In the other 
case the hemorrhage was more severe, 
causing the orbital tissue and edematous 
conjunctiva to protrude between the 
stretched eyelids like a large tumor mass. 
It also distended the lymphatics of the 


4 


face as far as the preauricular gland, and 
engorged with blood the conjunctival 
lymphatics of the other eye. Two and 
one-half months were required for the 
mass to shrink sufficiently to permit the 
wearing of an artificial eye, and seven 
months before the cosmetic result was 
finally satisfactory. The fact that neither 
excessive intraorbital edema nor hemor- 
rhage caused extrusion of the ball in any 
of my cases, demonstrated the security 
of the method of suturing. In my opinion 
the hemorrhages occurred not on account 
of, but in spite of the ball implantations. 

Except in cases of severe infection, | 
implant a glass ball after every enuclea- 
tion, even including those for intraocular 
tumor. In cases of malignant melanoma 
of the choroid, ball implantation provides 
an additional advantage exemplified by 
the following case: The eye had been 
removed and a glass ball implanted by a 
colleague who had then sent the eye to 
me for microscopic examination. I found 
the eye about one-third filled with an un- 
pigmented spindle-cell malignant mela- 
noma which had perforated the sclera at 
one side of the optic nerve and had been 
cut through in the removal of the eye. 
I explained the conditions to the patient 
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and he refused evisceration of the orbit, 
but permitted an attempt to excise the 
remaining orbital growth. When I re- 
moved the ball two weeks after its im- 
plantation, it left a well-defined cavity at 
the bottom of which the region of the 
extraocular growth was easily deter- 
mined by its relation to the optic nerve. 
Microscopic examination of the tissue 
which I excised from this region showed 
it completely to include a tumor mass 
similar to that in the eye, and 8 cm. in 
diameter. The socket was given X-ray 
treatment on the day of the operation 
and twice afterwards. When I last saw 
the patient, 15 years later, he was in good 
health, was wearing an artificial eye, and 
showed no local recurrence. Of course, in 
the case of a highly malignant tumor the 
risks of local recurrence and of metas- 
tases would be greater, yet no doubt most 
patients would prefer to submit to them 
rather than to undergo the horrible muti- 
lation of an exenteration. In another case 
of the kind I should reimplant the glass 
ball, and omit X-ray treatment, for, from 
what is now known, it is certain that this 
treatment had nothing to do with the suc- 
cessful outcome. 
395 Commonwealth Avenue. 
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NONSURGICAL ASPECT OF OCULAR WAR INJURIES* 


FREDERICK C. Corpes, M.D. 
San Francisco 


The discussion of this subject is based 
on knowledge gained during the First 
World War, civil practice, and the re- 
ports from abroad based on experiences 
in Poland, Barcelona, Dunkirk, Coventry, 
London, and the front lines. 

Shimkin,' who in the last war was an 
ophthalmic surgeon at the chief casualty 
clearing station on the Russian front, and 
who was later at a base hospital, states 
that in that war 2.25 percent of all 
wounded sustained ocular injuries: Loe- 
wenstein,? from knowledge based on front- 
line experiences in the present war, found 
that 12 percent of all injuries were to the 
eye. With increased naval warfare and 
the possible use of gas the percentage. 
is expected to rise to 15-17. This is a high 
value when one remembers that the eye 
comprises only 1/300 of the body surface. 
Often the ocular injury is only one of 
- many and is at first overlooked. 

There are certain basic causative agents 
that produce eye injuries in warfare. 

(1) Artillery fire. This, according to 
Loewenstein,? is one of the most im- 
portant causes of ocular wounds, espe- 
cially when the surroundings are stone 
buildings, cement, or like materials. 

(2) High-explosive bombs. Ballan- 
tyne,’ as a result of his experiences in 
English air raids and 250 Barcelona air 
raids, found that these bombs were the 
most common cause of eye injury. High- 
explosive bombs when falling in cities 
devastate wide areas and scatter rock, 
sand, brick, concrete, glass, and other ma- 
terials in all directions. These particles 
may enter the eye. 


(3) Incendiaries. These are not apt to’ 


* Presented at Los Angeles twelfth annual 
Mid-Winter Postgraduate Clinical Course, 


January 20, 1943. 
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be dangerous unless water is thrown op 


‘them, when they scatter burning frag. 


ments. 


(4) Flame burns, as seen in oven, fur. 
nace, or gasoline explosions, may ¢a 
scorching. 


Use 


(5) Contact burns may occur from 
molten metal, burning wood, and the like 


(6) War-gas burns. These are caused 
chiefly by the vesicant gases, such as 
mustard or Lewisite. 

Certain basic principles underlie the 
treatment of ocular war injuries. Excly- 
sive of gas injuries, Loewenstein? Byl- 
lantyne,? and Tyrrell* have all advised 
against too much interference, especially 
early. Tyrrell, in the London bombings, 
because of the scattered casualties, often 
had to let ocular injuries alone for 24 
hours. He found to his surprise that he 
often got better results in these cases than 
in those that received immediate attention, 
As a result of this experience he began 
deliberately to let some of his cases 
alone’ for 24 or more hours. Patients who 
have perforating eye injuries often ex- 
hibit considerable shock and restlessness. 
If treated for shock and allowed to re 
cover from it before the eye was treated, 
the patient often stood operation and re 
pair of the eye much better. 

People exposed to effects of demolition 
bombs are indescribably dirty. The dirt 
seems to have been blown right into the 
skin and the conjunctival sacs are filled 
with “mud.” In these instances it is wise 
to irrigate the conjunctival sac gently a 
number of times at hourly intervals with 
very mild antiseptics before surgery 0 
repair is attempted. The only urgent op 
eration is excision of prolapsed irides ani 
coverage of wound with a flap. 
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TREATMENT OF EYE INJURIES 
Lid injuries, conjunctival tears, corneal 
wounds, various types of penetrating in- 
juries of the globe, prolapsed irides, are 
all surgical problems that require imme- 
diate care. This phase of the subject has 
recently been discussed by Hartmann.° 
[ would like to emphasize one point, how- 
ever; namely, the necessity of careful de- 
tailed repair of lid wounds to prevent 
notching and to protect the eye. If proper 
facilities are not available repair should 
not be attempted. Meyer Wiener® rec- 
ommends that if facilities are not avail- 
able the wound be cleaned up gently and 
moist compresses be applied over the 
eye, and that the patient be sent to the 
base hospital where proper repair can be 
made, The importance of gentle care in 
the handling of injuries bears empha- 
sis. Rough treament may do a great deal 
of permanent damage. 


FOREIGN BODIES 

(1) Cornea. When searching for for- 
eign bodies one should not neglect to evert 
the upper lid, as large foreign bodies may 
be lodged there. A lash caught in the 
punctum also may cause a great many 
symptoms and may be overlooked. 

In the removal of a single foreign body 
the case is handled as in civil practice. 
The importance of the aftercare should 
be kept in mind and the case followed 
until the cornea has healed. In cases 
where there is a circle of rust that can- 
not be removed easily it is well to keep the 
eye bandaged for 24 hours, at the end of 
which time enough infiltrate will have 
formed around the foreign body to facili- 
tate its removal. The use of a dental burr 
often aids greatly in this procedure. If a 
foreign body spud is not available, the 
suggestion made by Harding’ will be use- 
ful. He found that a regular stainless-steel 
hypodermic needle, 25 gauge, was a good 
substitute for a spud when mounted on a 
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small, hollow, chrome-plated brass handle. 
In the absence of this handle the barrel 
of a tuberculin syringe will do nicely. 

Multiple foreign bodies are frequently 
encountered and consist mostly of stone, 
sand, metal, and so forth, from bombs 
and artillery blasts. Do not try to remove 
all of them at once, but lavage and clean 
out the conjunctival sac, bandage the eye, 
and wait 24 to 48 hours. From experience 
in tattooing a cornea with India ink it is 
known that this tissue has a tendency 
to extrude minute foreign bodies. Thus 
we find at the end of 24 to 48 hours that 
many of the small foreign bodies have 
been extruded. In addition the corneal 
epithelium has had time to regenerate, 
and thus lessen the risk. The remaining 
foreign bodies can now be removed, a 
few at a time, under favorable circum- 
stances. In some instances inert foreign 
bodies may be so deeply imbedded that 
their removal would do more damage and 
cause more interference with vision than 
if they were let alone. Limestone causes 
a good deal of irritation and therefore 
must be removed even though there are 
multiple foreign bodies. 


(2) Intraocular foreign bodies. In the 
consideration of intraocular foreign bod- 
ies it is well to remember that they may 
be bilateral. One eye may be rather se- 
verely damaged and suggest the pres- 
ence of an intraocular foreign body while 
the fellow eye appears to be normal. Of- 
ten the point of entry is so small as to 
escape detection and yet the end result 
to vision may be most destructive and all 
out of proportion to the minute size of 
the foreign body. For this reason de- 
tailed examination of the fundus and X- 
ray study are indicated for the apparently 
well eye whenever there is a possibility of 
injury by multiple foreign bodies. 

According to Loewenstein 90 percent 
of the intraocular foreign bodies in civil 
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practice are magnetic, while in war 
90 percent of the foreign bodies are non- 
metallic and consist principally of sand, 
stone, debris, and glass. The metallic 
foreign bodies are from hand grenades, 
large shells, and other explosives. Among 
this group there are many nonmagnetic 
foreign bodies, consisting of copper, cop- 
per with nickel alloy, aluminum, and 
lead, It is interesting that at one of the 
larger naval hospitals on the Pacific Coast 
up to January 1, 1943, there had been no 
cases of magnetic foreign body in the 
casualties returning from the South 
Pacific, although there were many ocular 
casualties. 

The last war changed our ideas regard- 
ing the tolerance of intraocular foreign 
bodies. The tolerance is good to rock, con- 
crete, aluminum, and lead. In addition, 
spontaneous extrusion of intraocular 
foreign bodies has been reported a num- 
ber of times since Castelnau® first de- 
scribed this phenomenon in 1842. It ap- 
parently occurs far more frequently in 
the case of copper than of iron or other 
foreign bodies. Instances have been re- 
ported in which copper and other particles 
have remained in an eye for a long period 
of time. Often these become encapsulated 
and may cause no trouble for many years. 
Such a case came under my personal 
observation®—a piece of copper fragment 
from a percussion cap has been retained 
in the globe over a period of 46 years. 


Copper and its alloys are nonmagnetic, 
and removal or attempted removal may 
cause more damage than the presence 
of the metal itself. Most of the copper 
foreign bodies seen are alloys with a rela- 
tively low percentage of copper. They 
may be well tolerated. At times they may 
be extruded along the path of entry. If the 
foreign body is not too large it may be- 
come absorbed with the formation of 


chalcosis. 


FREDERICK C. CORDES 


Chalcosis of the lens, so-called copper 
cataract, was not recognized as a Separate 
entity until World War I. According to 
Jess"® there is a definite reason for its dis. 
covery as an entity at a comparatively r¢. 


cent date. During the first World Wa 


because of the scarcity of copper, the 
various explosive shells were made of 
metal containing a relatively small per- 
centage of copper. Consequently, if , 
particlé of this metal entered the eye, the 
violent reaction produced by pure Copper 
was not present; instead there was , 
slow oxidation of the copper with the 
production of chalcosis. 

The characteristic picture of chalcosis. 
as a rule, begins to appear several years 
after the introduction of the foreign body, 
There is present on the lens a disciform 
opacity occupying the pupillary area, It 
is greenish gray in color and rather metd- 
lic in appearance. In marked cases, the 
color may be a definite green. The edges 
of the ring are often serrated, with lines 
radiating to the periphery of the lens, 
Under oblique illumination, the opacity 
appears rather dense, but, as a rule, little 
difficulty is experienced in seeing through 
it with the ophthalmoscope. 

Under the higher power of the slit- 
lamp, this disciform cataract is seen to 
be composed of multiple minute particles 
that appear to be just below the capsule 
of the lens. There is also some discolora- 
tion of the iris. 

Microscopic examination shows this 
opacity, which has been identified as cop- 
per carbonate, to be situated beneath the 
anterior capsule of the lens and the ep 
thelial cells. In the more marked casts, 
this copper carbonate is found in the 
deeper layers of the lens. 

The prognosis in these eyes seems to be 
fairly good. If the copper particle is smal 
it may gradually become entirely a 
sorbed. After the absorption or removd . 
of the foreign body the chalcosis ma 
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slowly disappear. In one bilateral case 
personally observed"! a traumatic cata- 
ract developed in one eye and the typical 
picture of chalcosis in the other. Six years 
after the injury there was no X-ray evi- 
dence of a foreign body in either eye, 
and eight years after the injury the pic- 
ture of chalcosis had almost entirely dis- 
appeared and the vision of the eye was 
20/30 with correction. 


Iron and steel. That there is spontane- 
ous absorption of intraocular foreign 
bodies of iron is well known. The pic- 
ture of siderosis is so familiar that de- 
scription is unnecessary. Many such cases, 
in which there were disastrous results to 
the eye, are to be found in the literature. 

This emphasizes the necessity of re- 
moval of iron or steel. The importance 
of X-ray examination cannot be overem- 
phasized. The history, X-ray, and “mag- 
net pull” all help to diagnose the presence 
of a magnetic foreign body. Their re- 
moval by the magnet is well understood. 
Recently several writers have stressed 
that in war surgery the foreign bodies 
should be removed only under favorable 
circumstances. If these do not exist it is 
much wiser to delay the attempted re- 
moval until the proper facilities are avail- 
able. 


Glass is well tolerated, as a rule, if the 
foreign body is in a position where there 
is no movement. It is important that all 
particles of glass in the conjunctiva and 
cornea be removed. Because of the diffi- 
culty of seeing these particles good mag- 
nification and adequate oblique illumina- 
tion are essential. In civilian war injuries 
glass foreign bodies have been rather 
common, due to windows being blown in 
and broken. In the majority of glass in- 
juries the eye is so severely damaged that 
little can be done. 

Foreign bodies may be well tolerated 
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in the lens if the entry has been through 
the iris, as in this instance the iris may 
very quickly become adherent to the cap- 
sule wound and thus prevent the forma- 
tion of a traumatic cataract. One case 
has been observed for 10 years in which 
there was a small splinter of wood in the 
lens without the development of a cat- 
aract beyond a small amount of opacifi- 
cation immediately surrounding the 
foreign body. 


CONTUSIONS 


Contusion of the eyeball with its result- 
ant rupture of the choroid, retinal hem- 
orrhage, and detachment, was one of the 
commonest causes of blindness in World 
War I. According to Tyrrell and Loewen- 
stein contusions to the eyes are common 
and very destructive in the present war. 


Contusions from without cause the 
symptoms and changes that are so well 
known in civil practice. In the anterior 
chamber there may occur hemorrhage 
from the rupture of Schlemm’s canal or 
from the iris; there may be iris tears and 
the well-known changes in the pupil, 
which may be permanent or may disap- 
pear after six to eight weeks. The lens 
may show a Vossius ring, rosette opacity, 
rupture, or luxation, In the retina, rup- 
ture of the choroid and retinal hemor- 
rhages with detachment form the.typical 
findings. Berlin’s edema and hole in the 
macula are also noted at times. In a cer- 
tain small percentage of cases delayed in- 
traocular hemorrhage may occur three 
to five days after the injury.’* The care 
of such cases of contusion is the same 
as that used in civil practice. The delayed 
intraocular (vitreous) hemorrhages, if 
extensive, clear slowly, at times requiring 
a year. On the whole, if the eye was ap- 
parently normal in the interim between 
the contusion and the delayed hemorrhage 
the ultimate prognosis for vision is good. 
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Orbital contusion. This usually results 
from missiles passing into or through the 
orbits above the level of the zygoma. Rifle 
and machine-gun bullets in their passage 
through the orbits destroy the bony 
frame, The enormous kinetic energy de- 
veloped by these bullets and by the bone 
spicules, together with concussion waves 
imparted to the orbital contents, results 
in severe damage. In addition to the le- 
sions noted under contusions from with- 
out, evulsion of the optic nerve occurs 
in orbital contusions. In this condition 
the optic nerve and the lamina cribrosa 
are torn from the scleral hole. Ophthal- 
moscopically the condition is recognized 
by the absence of the disc and vessels. 
Many cases are missed because of intra- 
ocular hemorrhage. In 50 percent of the 
cases the injury is caused by a thin, rod- 
like foreign body entering the orbit along- 
side the globe, or by temporal gunshot 
wounds. In addition to the nerve injury 
there are usually extensive chorioretinal 
changes. 


ORBITAL INJURIES 


As has already been stated, the explo- 
sive action of rifle and machine-gun bul- 
lets in wounds of the orbit is very destruc- 
tive. All orbital injuries above the level 
of the zygoma should be considered as 
brain cases until proved otherwise, for the 
explosive effect of bullets on the bony 
walls of the orbit often causes rupture of 
the roof of the orbit. Do not explore the 
orbit too radically if at all—it may result 
in considerable damage. Many retained 
foreign bodies of the orbit are extruded. 
As Wiener® pointed out, emphysema and 
crepitation in the skin around the eye and 
in the lid mean fracture of the bony wall 
of the orbit with air from the nose infil- 
trating into the tissues. The fracture may 
not be visible by X ray. 


The optic nerve may receive direct in- 
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juries, Bone fragments, tipped clinoids, 
and hemorrhage into the sheath may in- 
jure the optic nerve. In addition to eyy. 
sion of the optic nerve, oblique injuries 
may sever the nerve behind the optic disc, 
with resultant primary optic atrophy ac- 
companied by extensive chorioretina| 
changes. These cases are seen in ciyil 
practice as a result of temporal gunshot 
wounds in attempted suicide. They haye 
also been reported as war injuries, 


Windage, or remote effect of explosive 
bombs together with sudden atmospheric 
expansion, may cause some queer and 
rather severe ocular injuries; such az, 
proptosis, rupture of the eyeball, and 
rupture of the choroid. 


Sympathetic ophthalmia. The incidence 
of sympathetic ophthalmia in the last 
war, according to Greenwood," was ex- 
tremely low. The fear of sympathetic 
ophthalmia is exaggerated. It does not oc- 
cur until seven or more days after in- 
jury, so that there is ample time to get 
the patient to a base hospital. The offend- 
ing eye should not be enucleated indis- 
criminately should sympathetic ophthal- 
mia develop, for at times the offending 
eye retains the better vision once the 
process has subsided. 


BURNS OF THE EYELIDS AND GLOBE 


Burns of the eyelids have recently been 
discussed in detail by Hartmann.’ It is 
recognized that tannic acid should not be 
applied to the eyelids and face, The 
burned area should be gently cleansed 
with warm saline solution and the sur- 
rounding area with soap. Blisters should 
be opened and loose epidermis removed. 
After this a dressing is applied that will 
keep the burned area clean and that upon 
removal will not be damaging to the new 
epithelium. Hartmann advocated painting 
the burned surface several times with a 


2-percent aqueous solution of mercuro- 


chrome. 


Corneal burns may be caused by a num- 
ber of agents, but are rare, for it is diffi- 
cult to burn the cornea; usually only the 
epithelium is seared. 

Incendiaries are not apt to be danger- 
ous unless water is thrown on them, when 
they scatter burning fragments and may 
cause severe contact burns of the cornea. 

Flame burns with scorching are the 
most common type of burn about the 
eyes, and are due to oven, furnace, or 
gasoline explosion. It should also be kept 
in mind that during the burning of a 
building gases may accumulate in the 
ceiling which explode when they come in 
contact with a gust of outside air. These 
burns at times may be very severe. The 
appearance of these scorching burns is 
usually serious ; the cornea appears white, 
there is loss of vision, the lids are swol- 
len. As a rule, however, the only dam- 
age to the cornea is a searing of the cor- 
neal epithelium which regenerates in 24 to 
48 hours. 

Contact burns with molten metal, wood, 
and so forth, are more serious, but even 
these usually appear to be worse than they 
really are. 

The treatment of these burns is similar 
to that used in civil life. One point 
however does bear emphasis ; namely, the 
avoidance of the routine application of 
anesthetics to the eye. These impair the 
epithelial regeneration and thus may not 
only delay healing but may also even 
encourage the formation of ulcers. After 
the eye has been carefully examined, for 
which anesthesia may be necessary, pain, 
if it persists, should be controlled by oral 
or hypodermic administration, 


WAR GAS INJURIES 


It has been stated that gas has not been 
used in this present war. In San Fran- 
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cisco, draft-board examination of Chinese 
who have been in the Chinese Army has 
given unmistakable evidence of its use in 
China by the Japanese. Most of our 
knowledge, however, is based on war ex- 
periences in the last World War and on 
animal experimentation. While gas may 
not be used, both sides are prepared for 
its employment, and if the situation be- 
comes too desperate the enemy may again 
resort to its use. Therefore it is important 
that the effect and treatment of war gases 
be known. 

In order to understand the basis of 
various suggested treatments it is essen- 
tial to understand the pharmacologic basis 
of their action. This has been described 
by Leake and Marsh."* If gases are used 
they will probably be mixed; it therefore 
seems unwise to worry about specific 
identification and specific management of 
potential injury, if such identification is 
based on so indefinite a criterion as the 
odor. 

Absorption of ordinary war gases and 
their many obvious chemical relatives 
may be inhibited by oxidation, neutral- 
izing hydrolysis, or adsorption, For civil- 
ian use these methods may be applied 
from materials found in the average home 
Since the war gases in general are de- 
composed and poorly soluble in water a 
wet cloth tied over the nose and mouth 
is a relatively effective barrier to the pas- 
sage of such vapors to the nose, throat, 
and lungs. 

The most readily available oxidizing 
agents are the common kitchen bleaching 
agents such as “Clorox”, “Purex”, “Sani- 
Clor”’, and the like. These are buffered 
3- to 5-percent solutions of sodium hy- 
pochlorite and are non-irritating for blot- 
ting the skin, but should be diluted for 
application to the mucous membranes, 
for washing the skin, or for wetting cloths 
to breathe through. It has been shown 
conclusively that these solutions are ef- 
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fective in converting both mustard gas 
and Lewisite into nontoxic residues. 

For alkaline hydrolysis, a 2-percent 
sodium bicarbonate solution is advocated. 
It can be easily prepared even in a 
blacked-out room, by dissolving a tea- 
spoonful of baking soda in a glass of 
water. This solution is to be used in wash- 
ing out the eyes, nose, and throat, and for 
wetting cloths to breathe through. 

The most effective and easily available 
detergent adsorbent is lather from ordi- 
nary soap and water or soap flakes. This 
is particularly useful in preventing skin 
injury from suspected contact with the 
vesicant gases. The hands, the face, and 
especially the skin around the eyes should 
be thoroughly washed by this method. 

The common vesicant gases are solu- 
ble in kerosene, gasoline, acetone, carbon 
tetrachloride, and similar fat solvents. It 
was thought the use of these agents would 
be useful. Marsh and Leake,?> however, 
have shown that even under controlled 
conditions they are much less satisfactory 
than lather or hypochlorite. 

Several different types of gas have been 
used and a more detailed account of each 
seems advisable. 


Tear gas. The vapor of lacrimator gases 
is unimportant except for its nuisance 
value. On rare occasions if the liquid 
gets into the eye—as, for example, with 
the accidental discharge of tear-gas guns 
at close range—the action is more corro- 
sive and resembles an acid burn. The 
chemosis in these cases at times becomes 
so marked that canthotomy is indicated. 

Where some of the solution has caused 
a reaction the instillation of the follow- 
ing solution is advocated: 


Sodium sulfate 0.4 gm. 
Glycerine 75.0 c.c. 
Water 100.0 c.c. 


If this solution is not available then copi- 
ous lavage with water is indicated. 


Most cases of burns of the eye wor 
from the vesicant gases. These may ag 
like ammonia in that there is an imme. 
diate severe burn with great pain, fo}. 
lowed by a period of healing when the 
eye appears to be returned to normal, ang 
then gradual deterioration. This, how. 
ever, is only in the severe cases. There 
are two principal vesicant gases: mustard 
and Lewisite. Of them mustard gas is the 
more important. 


Mustard gas. This is a dark-brownish 
liquid that changes to a colorless gas and 
has an odor that has been described as 
that of horseradish or garlic. Mustard 
gas is especially soluble in animal fat, 
which accounts for its rapid penetration 
into the skin and the lid margin. It is not 
dissolved in lacrimal secretion, but acts 
upon cornea and conjunctiva as a proto- 
plasmic poison, extending damage from 
cell to cell deep into the tissue. Mustard 
gas vaporizes slowly, and its emanation 
from contaminated articles forms a con- 
tinued source of danger. Repeated mini- 
mal exposures are cumulative in their 
effect. 

Godwin,"* in a review of the literature, 
summarized the symptoms, clinical pic- 
ture of the severe type, and the pathology. 

Symptoms. After exposure to mustard 
vapor, a latent period of from 2 to 4 
hours precedes symptoms; if liquid is 
contacted, almost immediate discomfort 
is experienced. A burning sensation is 
followed by pain in and about the eye, 
accompanied by a sandy feeling under 
the lids. Lacrimation is profuse, and 
blepharospasm may be intense enough to 
dam back the tears and prevent voluntary 
opening. 

Clinical Picture of Severe Type. The 
exposed cornea becomes devitalized, re 
vealing an “orange-peel” texture, or it 
may be eroded. Iris spasm produces mio- 
sis. The surface conjunctiva is destroyed, 


4 


and the resulting necrotic membrane as 
well as its underlying coagulative exudate 
may exert enough tissue pressure to 
blanch the circulation and prevent che- 
mosis. The remainder of the conjunctiva 
s affected less, and may be chemotic to 
the extent of prolapse. During resolu- 
tion, the pale area corresponding to the 
palpebral aperture (which may be mis- 
taken at first for the more normal area) 
gains chemosis, as pressure is released, 
before final blanching occurs. Con- 
yalescence is gradual and may require 
several months. 

Pathology. The pathology of severe 
corneal burns from mustard gas has been 
described in the rabbit,’ *® and in man.’® 
The epithelium is destroyed immediately, 
and, within 15 minutes, edema and nec- 
rosis of the stroma follow. After five 
hours, polymorphonuclear infiltration ap- 
pears at the limbus and spreads into the 
stroma. A week later, edema subsides, and 
the opacity improves. Vascularization of 
the area continues for weeks. After sev- 
eral years, the area may be subject to 
recurrent ulceration. Fibrosis forms the 
picture of healing. 

Severe and progressive ocular injuries 
may be induced by prolonged exposure to 
a concentration as low as 1:10,000,000. 
Splashing of the liquid into the eye al- 
ways causes a very destructive lesion. 

Ocular involvement was found to be 
present in 75 to 90 percent of all mustard- 
gas casualties. These divide themselves 
into three groups: 

1. In 75 percent of the cases there was 
a mild conjunctival irritation that cleared 
in one to three weeks with symptomatic 
treatment. 

2. Severe conjunctival involvement was 
found in 15 percent, with a horizontal 
band of white chemosis between the lids. 
Recovery took place in from four to six 
weeks, 

3. The third group, comprising 10 per- 
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cent of cases, showed corneal erosion. 
In this group two to three months were 
required for convalescence. In spite of po- 
tential danger serious immediate compli- 
cations were infrequent in the war of 
1914-1918. 

Since no fully satisfactory neutralizing 
agents have been found which will be tol- 
erated by the eye, prophylaxis is impor- 
tant. As soon as the first odor of horse- 
radish is detected the gas mask should 
be put on immediately.*® When the mask 
is taken off care should be exercised so 
that the eyes are not rubbed, as the hands 
may be contaminated and thus injure the 
eyes. 

Treatment. The treatment is that recom- 
mended by Gifford?® in the Military Sur- 
gical Manual on Ophthalmology of the 
National Research Council, and is sum- 
marized in the chronologic sequence of 
treatment. 

1. Reassure the patient by opening the 
lids so that he can see he is not blind. 
It may be necessary to use pontocaine or 
butyn, but no cocaine. 

2. Each eye is to be irrigated two min- 
utes with 1.5-percent solution of sodium 
bicarbonate ; 0.9-percent saline, or 7-per- 
cent boric-acid solution. Of these the so- 
dium bicarbonate is probably the most 
desirable and most easily prepared, in a 
solution of a teaspoonful to a glass of 
water. 

3. If photophobia is marked or the 
cornea is involved atropine is instilled 
until symptoms or the iritis subsides. 

4. If there are several corneal or con- 
junctival lesions, after 24 hours -instil 
liquid paraffin, cod-liver oil, vaseline, or 
mineral oil to prevent adhesions. This 
lapse of time is to allow the patient to 
leave the gassed area or allow time for 
the gas to disappear, as the oil serves to 
concentrate mustard gas and if the gas is 
still present in the area it would do further 
damage to the eye. 
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5. Dark glasses—do not bandage. The 
dark glasses should be removed as early 
as possible to prevent neurasthenic symp- 
toms. 

6. Mild silver protein, 10 percent, fol- 
lowed by boric irrigation, three times 
daily in severe cases. 

7. The action of mustard gas on the 
cornea produces a good bacteriologic me- 
dium, so secondary infection is fairly 
common, When this is present sulfathia- 
zole ointment is indicated. It should not, 
however, be used routinely, as experi- 
ence has shown that in a clear wound it 
retards healing. During convalescence 
0.25-percent zinc sulphate drops with 
adrenalin are advised. 


Lewisite. This is a brown liquid that 
changes to a colorless gas, and has the 
odor of geraniums. It produces a more 
immediate, painful, and rapid destruction 
of the eye than does mustard gas. In ad- 
dition, constitutional symptoms of arsenic 
poisoning may develop. 

Treatment must be prompt. Lewisite 
is rapidly hydrolyzed and oxidized ; hence 
the use of copious irrigations with 1.5- 
percent solution of sodium bicarbonate 
or water is indicated. The treatment of 
the burns is essentially the same as that 
for mustard gas. 


Phosgene is another gas that may be 
used. It smells like silage and is primarily 
a lung irritant that may produce col- 
lapse and heart failure. The vapor pro- 
duces only mild irritation of the eyes, 
which clears uneventfully on symptomatic 
treatment. Retinal hemorrhage may oc- 
cur secondarily to anoxemia, which is 
produced by the pulmonary edema. 

In 1914-1918, when gases were used 
they were mixed. If they are used again 
they will probably consist of mixtures. 
Knowing that their pharmacologic action 
is basically the same, rather than lose time 


trying to identify the gas, it seems beg 
to remember that the action may be jp. 
hibited by neutralizing hydrolysis, Thus 
if the eyes, nose, or throat is irritated 
from possible exposure to gas, it should 
be washed with a solution of a teaspoon. 
ful of baking soda to a glass of water. 
The hands and face should be washed 
thoroughly with a good lather of soap and 
rinsed copiously with water. 


CONCLUSION 


In conclusion it seems worthwhile to 
stress certain fundamental principles that 
should be kept in mind in dealing with 
ocular war injuries. 

1. Penetrating wounds of the globe, 
iris prolapse, and lid injury require im- 
mediate surgical care if the proper facili- 
ties are available. If not, the wounds 
should be cleaned, a dressing applied, and 
the patient sent to a base where proper 
facilities are available. In the event of a 
lid injury a moist dressing is indicated, 
In cleaning up lid injuries debridement 
technique used in other wounds would be 
ruinous to the lids and conjunctiva where 
every millimeter of tissue must be saved. 

2. As to foreign bodies of the cornea 
and globe, experience indicates that it is 
best not to interfere until the patient has 
recovered from shock and until the 
foreign bodies can be removed under 
favorable circumstances. It is also well to 
remember that minute foreign bodies of 
the cornea are often spontaneously ex- 
truded during the first 24 hours. 

3. In cases of thermal burns of the cor- 
nea the routine, continued use of anes- 
thetics is to be avoided, as any of the 
anesthetics interfere with the healing of 
the cornea. In general it has been found 
that unless there is some definite indica 
tion for the local use of drugs, the eyes 
recover from injury more rapidly if these 
are not employed. 

4. War-gas burns of the eyes or ex 
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posure to war gas requires immediate at- mately 2-percent sodium bicarbonate, This 
tention. The most effective universal can be simply made by dissolving a tea- 
treatment, irrespective of the type of gas, spoonful of baking soda in a glass of 
or in the event of a mixture of gases, water. 

would appear to be that based on an alka- 

line hydrolysis by the use of approxi- 384 Post Street. 
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OCULAR FINDINGS IN A CASE OF PERIARTERITIS NODOSA 


A CASE REPORT* 


Irwin E. Gaynon, Lieut. (M.C.), A.U.S. 
AND 
Mary Knicut Assury, M.D. 


Periarteritis nodosa can no longer be 
considered a rare disease, approximately 
400 cases having been reported in the 
literature since it was first described by 
Kussmaul and Maier in 1866. It is a 
primary vascular disease involving the 
small and medium-sized arteries of the 
muscular type. Pathologically the disease 
consists of necrosis of the adventitia and 
muscularis of these vessels and pleomor- 
phic inflammatory cellular infiltration, 
usually consisting of histiocytes, poly- 
morphonuclear neutrophiles, and eosin- 
ophiles. Later the endothelium may pro- 
liferate and occlude the lumen or become 
necrotic and lead to thrombosis, or small 
aneurysms may form due to the weaken- 
ing of the vessel wall. Since the entire 
thickness of the wall is affected rather 
than the adventitia alone, panarteritis no- 
dosa has been suggested as a more accu- 
rate name. 

There is no agreement as to the cause 
of the disease. After conducting elabo- 
rate studies on rabbits, Harris and Fried- 
richs concluded that it was produced by 
an ultra virus, but their work has not 
been confirmed. Swift, Derick, and 
Hitchcock described the lesions as a low- 
grade allergic response to some causative 
agent, bacteria, or toxin. Cameron and 
Laidlaw reported a case which they caon- 
sidered due to parasitic infestation. Syphi- 
lis has been discarded as a direct etio- 
logic factor. Possibly periarteritis nodosa 
is the reaction of the arterial system to 
diverse infectious diseases. 


*From the Cincinnati General Hospital and 
the Department of Ophthalmology, College of 
Medicine, University of Cincinnati. 


Periarteritis nodosa may occur at any 
age, although 50 percent of the cases falj 
in the 20 to 40-years age group. It has 
been reported more frequently in males jn 
a ratio of four to one. The disease lasts 
from a few weeks to a year and usually 
terminates fatally. The onset is often 
insidious, accompanied by fever, emacia- 
tion, weakness, pains in the extremities, 
joints, and abdomen. Blood pressure js 
frequently elevated, and renal insuff- 
ciency may appear early, late, or in the 
terminal stage. Many of the symptoms 
are secondary to the local disturbances in 
blood supply, and depend on their sever- 
ity and distribution. When lesions occur 
in the skin, diagnosis can be made from 
a biopsy specimen. The nodular lesions 
on the arteries may attain macroscopic 
size, but frequently the lesions are micro- 
scopic, and a definite diagnosis is made 
only at autopsy. The vessels of the gastro- 
intestinal tract and the heart are af- 
fected in the majority of the cases which 
are diagnosed post mortem, and the ves- 
sels of the extremities and the brain ina 
smaller number. 

Eye findings have been reported in 
relatively few cases. In 1899 Miiller de- 
scribed characteristic changes in the reti- 
nal arteries in a case of periarteritis 
nodosa. Similar changes were found in 
the small vessels of the brain. When 
Goldstein and Wexler reported in 1929 
a detailed study of the eye findings ina 
case of periarteritis nodosa which came 
to autopsy, they could find no other ref- 
erence in the literature to lesions in the 
ocular vessels. In the same year v. Her- 
renschwand published one case in which 
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a periarteritic nodule was found on the 
central retinal artery, as well as involve- 
ment of the long posterior ciliary vessels. 
Bick reported a case in which the ciliary 
arteries were affected, and a second in 
which there was gross involvement of 
the vessels of the choroid and ciliary body. 
Christeller (1926), Friedenwald and 
Rones (1931), and Halpern and Trubek 
(1933) each reported one case with le- 
sions in the choroidal vessels, whereas the 
retinal arteries were normal. 

Few fundus reports are found in the 
literature, and, when mentioned, the eye- 
grounds were usually normal or renal 
retinitis was described. In 1935 King 
reported for the first time papilledema as- 
sociated with periarteritis nodosa. In his 
case the diagnosis was made from a bi- 
opsy specimen, and the patient recovered. 
This patient had recurrent subacute uve- 
itis in one eye, followed by secondary 
glaucoma which necessitated enucleation. 
Microscopic examination of the eye re- 
vealed no involvement of the arteries of 
the uveal tract, but there were changes in 
the retinal vessels. In the case to be re- 
ported there was also papilledema, and 
it is unique in that the initial symptom of 
disease was visual disturbance. 


CASE REPORT 


J. B., a colored man, aged 38 years, was 
admitted to the eye service of the Cincin- 
nati General Hospital on October 8, 1941, 
complaining of failing vision of four- 
weeks’ duration. There were no other 
ocular signs nor symptoms. 

The patient gave a history of fre- 
quent headaches and dizzy spells upon 
arising in the morning. Two years earlier 
a positive Wassermann reaction had been 
obtained in a routine examination, and 
the patient had received a year’s intensive 
treatment for syphilis. His mother had 
died of hypertension at the age of 67 
years, 
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Uncorrected vision was O.D. 20/25, 
O.S. 20/50; correctable in both eyes to 
20/20. Examination of the lids, lacri- 
mal sacs, conjunctivas, corneas, and an- 
terior chambers revealed no pathologic 
changes. Pupils were round and equal, 
and reacted to light and in accommoda- 
tion. The lenses and media were clear. 
Examination of the fundi oculi led to 
the following observations: O.D. The 
disc was round, hyperemic, and elevated 
two diopters. The margins were blurred, 
and many small hemorrhages were seen 
on and around the disc. The retinal ar- 
teries were diminished in caliber, and the 
veins were engorged and tortuous. Ve- 
nous pulsations were easily discernible. 
An increased arterial reflex and copper- 
wire coloring were also noted. The small- 
er arterioles, especially about the macula, 
exhibited tortuosity. Pronounced nicking 
of veins by arteries was present. Many 
small flame-shaped hemorrhages were 
seen throughout the retina, but appeared 
in greater numbers near the macula. The 
macula also contained colloidlike exu- 
dates, areas of fatty and hyalin degener- 
ation. O.S. The picture in the left eye 
was similar to that in the right except 
that the papilledema was slightly more 
pronounced. The peripheral fields of vi- 
sion were normal in extent. Central fields 
showed enlarged blind spots. Intraocular 
tension (Schidtz) in each eye was 19 mm. 
Hg. 

The general physical examination was 
essentially negative except for blood pres- 
sure, which registered 244/156. The 
blood Wassermann reaction was negative ; 
the urea nitrogen 26 mg. percent. The 
clinical diagnosis was malignant hyper- 
tension and hypertensive retinopathy. 

Bed rest and expectant treatment were 
of no avail. The retinal hemorrhages mul- 
tiplied, and papilledema increased to five 
diopters. A month after the first examina- 
tion the patient developed constant pre- 
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cordial pain, and the possibility of coro- 
nary occlusion was considered. A few 
days later an aortic diastolic murmur and 
palpable and audible gallop rhythm were 
present. The blood urea nitrogen was 60 
mg. percent. The patient became comatose 
and died the following day, six weeks 
after hospitalization. 

The autopsy was performed by Dr. 
Harvey W. Hessler, of the Pathology 
Department, Cincinnati General Hospital. 
Anatomic diagnosis: Malignant nephro- 
sclerosis ; pulmonary congestion and ede- 
ma; lobular pneumonia and pulmonary 
infarcts ; marked left ventricular myocar- 
dial hypertrophy and cardiac dilatation ; 
chronic passive congestion of the liver 
and spleen ; syphilitc aortitis ; chronic cho- 
lecystitis; chronic interstitial prostatitis ; 
chronic epididymitis ; chronic pulmonary 
emphysema ; petechial hemorrhages in the 
pleurae ; cerebral edema. 

At autopsy the posterior half of the 
left eye was removed and sent to the 
Holmes Hospital Ophthalmological Lab- 
oratory. The pathologic diagnosis was: 
Retinopathy of malignant hypertension; 
marked arteriolar sclerosis of the choroid ; 
papilledema. 

Microscopic description: The arteries 
in the choroid showed very marked 
changes in their walls whereas the veins 
and choriocapillaris were relatively un- 
affected. In some arteries there was hy- 
pertrophy of the media, in others great 
thickening of the intima sometimes pro- 
ducing occlusion, or a combination of 
. both. In some vessels the walls appeared 
to be hyalinized and almost structureless, 
but necrosis was not conspicuous and 
there was practically no cellular infiltra- 
tion. 

Fluid had collected beneath the retina, 
and the edema of the retina itself was 
marked, especially in the peripapillary and 
macular regions. Occasional small hem- 
orrhages were scattered throughout the 
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retina, and were much more numerous 
around the disc and macula. In the latter 
area many occurred in the outer nuclear 
layer. The larger retinal arteries showeg 
thickening of the media, but the Changes 


were much less marked than in the cho. 


roidal vessels. Papilledema had produce 
a broad neuritic roll displacing lateral}, 
the retinal layers. There were edema ¢e- 
posits in the internuclear layer, especially 
large and numerous in the macular are, 
Some were fibrinous, others hyalin in ap- 
pearance; a few contained macrophages, 
Near the posterior pole the internal lim. 
iting membrane was detached in many 
places. 
Because of the interesting vascular |e. 
sions presented, all of the microscopic 
sections of this case were referred to 
Dr. Pearl M. Zeek, Pathology Depart- 
ment, for special study. She stated that 
in her opinion this case presented a com- 
bination of: 1, advanced generalized ar- 
teriolosclerosis with terminal focal arteri- 
olonecrosis ; 2, focal syphilitic arteriolitis: 
and 3, focal periarteritis nodosa. The 
kidney pedicle, gall bladder, testis, epi- 
didymis, and prostate presented all three 
types of lesions, while in certain other 
locations only one or two of them were 
found. In the choroid the predominating 
vascular lesion was arteriolosclerosis with 
slight terminal necrosis. A few vessels in 
both retina and choroid showed inflamme- 
tory changes suggesting in some syphi- 
litic arteriolitis and in others early per- 
arteritis nodosa. Certainly the sum total 
of the departures from normal in the 
eye was not typical of any one of the 
three conditions, but represented the re 
sult of a combination of inflammatory and 
degenerative vascular lesions. 


DISCUSSION 


In reviewing 100 cases of periarteritis 
nodosa for the sequence of symptoms, 
3oyd found that only one patient had 
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complained first of the eyes. Ocular mani- arteritis nodosa was described, the ex- 
festations appeared in every stage of the cised eye showed intense subacute uveitis. 
disease but were relatively rare, only one The retina was also involved in the in- 
fourth of the patients complaining of flammatory process, the arteries and peri- 
them, The nature of the ocular signs and arterial zones being chiefly affected. No 


symptoms was not stated. characteristic lesions were found in the 
Goldstein and Wexler were the first to arteries of the uveal tract. 
describe intraocular vascular lesions in In our case arteriolar sclerosis was ex- 


a case of periarteritis nodosa. These were treme in the choroidal vessels, moderate 
found only in the choroidal arteries in in the retinal arteries. The suggestive in- 
the eye, and were rather atypical. Oph- flammatory changes in the vessels, de- 
thalmoscopic examination was made only scribed by Dr. Zeek were relatively 
once in this case and was negative. Frie- slight. The ophthalmoscopic and patho- 
denwald and Rones reported a case of logic picture of retinopathy did not ap- 
periarteritis nodosa which developed typ- pear to differ from that in other cases of 
ical albuminuric retinitis while under ob- malignant hypertension, In our opinion 
servation. The patient died a month later. fundus lesions directly due to periarteri- 
Microscopically, there was marked arteri- _ tis nodosa of ocular vessels have not been 
olar sclerosis of retinal and choroidal ves- described. The caliber of intracular ves- 
sels, but no inflammatory lesion in the sels may be a factor in the rare occur- 
retina, and only a few small vessels in rence of eye lesions in this disease, since 
the choroid showed suggestive mono- the vessels in the eye are smaller than 
nuclear infiltration, Several typical peri- those usually affected by periarteritis no- 
arteritic nodules were seen in short cili- dosa in other organs of the body. 

ary arteries just outside of the sclera. The 
authors concluded that ophthalmoscopi- 
cally and microscopically the retinal pic- Failing vision due to retinopathy typi- 
ture did not differ from that found in cal of malignant hypertension was the 
uncomplicated cases of albuminuric reti- first symptom in a proved case of peri- 
nitis. In King’s case, the first in which arteritis nodosa. 

true papilledema associated with peri- 3549 Holly Lane. 


SUMMARY 
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A SUMMARY OF FINDINGS AT THE EYE EXAMINATION 
OF PREPARATORY-SCHOOL BOYS*? 


ALBERT E. SLoAne, M.D.* 
Boston 
AND 
J. Roswett Gatiacuer, M.D.3 
Andover, Massachusetts 


As a part of the annual medical ex- 
amination of their students many pre- 
paratory schools and colleges include 
some sort of inspection of the eyes, a test 
for visual acuity, and a color-vision test ; 
the results of such tests in colleges have 
been summarized by Diehl,’ who reports 
that about 11 percent have uncorrected or 
inadequately corrected defects. This type 
of testing may discover a significant num- 
ber of individuals who should be referred 
to an ophthalmologist for a more thor- 
ough examination, but even when rigid 
conditions regarding distance and _ illu- 
mination of charts are observed, these 
tests do not appear to be very efficient, 
and it has seemed desirable to attempt to 
develop more satisfactory screening de- 
vices. Recently an improved method of 
testing the vision of school children has 
been reported by one of us (A. E. S.?). 

At the beginning of the school year 
1940, 741 preparatory-school students 


* This study was aided by a grant from the 
Carnegie Corporation. 

t+ From the Department of Health, Phillips 
Academy, Andover, Massachusetts. 

t Director, Department of Refraction, Massa- 
chusetts Eye and Ear Infirmary, Boston, Massa- 
chusetts. 

§ School physician, Phillips Academy, An- 
dover, Massachusetts. 


were given an eye examination according 
to the method described below, and at the 
beginning of the school year 1941, 715 
students at the same school were given a 
similar examination. The results of these 
examinations and some observations upon 
them are herein reported. It has been our 
purpose to develop and evaluate various 
procedures that can be used to select 
those individuals who require an exami- 
nation by an eye specialist and, by report- 
ing our findings in this group, to empha- 
size the desirability of giving members 
of similar groups an eye examination. 
The results of our examination will sug- 
gest the answer to the question of whether 
the economic status, privileged back- 
ground, and opportunity for adequate 
medical care of the average preparatory- 
school student are valid reasons for omit- 
ting a careful test of the vision from his 
annual medical examination. Ali but about 
4 percent of these students have always 
been resident in the United States. Ap 
proximately 60 percent of these students 
came from families having incomes rang- 
ing from $3,000 to $20,000 a year, and 
about 20 percent were from families 
whose income is usually greater than the 
latter amount. They ranged in age from 
13 to 19 years, The results of the 1,456 
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examinations concern 1,009 different in- 
dividuals ; 447 individuals were examined 
in both 1940 and 1941. 

The examinations, the results of which 
we are reporting, included several pro- 
cedures that are not essential parts of an 
adequate vision-testing program; many 
procedures were carried out so that the 
relative efficiency of different tests might 
be evaluated, and so that standards for 
some tests might be established. In the 
1941 survey some of the methods used 
in 1940 were altered and a few new pro- 
cedures were introduced. 

In both the 1940 and the 1941 surveys 
the services of three individuals were 
used; namely, two technicians and one 
ophthalmologist. Each student was first 
seen by one of the technicians who en- 
tered his name, age, the date, and his 
serial number upon a specially prepared 
form; subsequently this technician re- 
corded the responses to a color-vision 
test (in 1940 the Ishihara and in 1941 
the pseudo-isochromatic plates* of the 
American Optical Company were used), 
and recorded a brief history that in- 
cluded answers to such questions as when 
were glasses last prescribed, and whether 
such symptoms as headaches, blurred vi- 
sion, or red eyes were present. In the 1941 
survey the history taking was done by the 
ophthalmologist. 

The next part of the examination was 
carried out by the second technician, who 
used in 1940 a battery of tests which have 
been previously described by one of us as 
the Massachusetts vision test.? This test 
includes (1) a determination of visual 
acuity of the right, left, and both eyes, 
expressed in terms of the Snellen frac- 
tion; (2) a +1.50D.-sphere test for the 
detection of latent hypermetropia; and 
(3) an estimation of the degree of hetero- 
phoria present. Visual acuity was tested 
by means of an artificially illuminated 
Snellen chart placed 20 feet from the sub- 
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ject, and the vision for each and both eyes 
was recorded; if glasses were worn by 
the subject, naked vision was not tested. 
The test for latent hypermetropia was 
carried out by instructing the examinee to 
attempt to read the Snellen chart through 
a pair of +1.50D. spheres mounted in 
zylonite frames; ability to read the 20/20 
line was scored as a failure. For the 
measurement of heterophoria two pairs 
of zylonite frames were used: one frame 
contained a red multiple Maddox rod for 
the right eye mounted horizontally and no 
lens for the left eye, and the other frame 
contained a red multiple Maddox rod 
mounted vertically for the right eye and 
no lens for the left eye. When the test is 
made at 20 feet the object of fixation is a 
small clear 5-watt bulb that projects 
through the window of a picture of a 
house: the lateral dimensions of the 
house are calibrated to be equivalent to 
6 prism diopters of esophoria and 4 prism 
diopters of exophoria at a distance of 20 
feet, the vertical dimension of the window 
is equivalent to 1.25 prism diopters of 
right and left hyperphoria; the presence 
of the projected vertical streak through 
the house or the horizontal streak in the 
window constitute a successful perform- 
ance. The near-phoria test was made by 
utilizing a pinhole light source with a pen- 
cil type of flashlight concealed in a block 
of wood whose width was calibrated for 
6 prism diopters of esophoria and 8 prism 
diopters of exophoria, and whose face 
had a small picture for fixation so that 
accommodation would be used. A 16-inch 
cord was attached to the block so that a 
proper distance from the subject could be 
maintained. The presence of the vertical 
streak within the margins of the block 
constituted a successful performance. No 
quantitative measurements of hetero- 
phoria were made. Each subject was 
marked as either passing or failing each 
of the three tests. 
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In addition to these three tests the tech- 
nician also measured the near points of 
accommodation for each eye, noting the 
nearest point at which fine print could be 
seen clearly. In the 1941 survey this tech- 
nician measured visual acuity by means of 
a Snellen chart as in 1940 but recorded 
data for naked vision as well as vision 
with glasses wherever glasses were worn ; 
determined the presence of latent hyper- 
metropia as in 1940; measured the near 
points of accommodation for each eye as 
in 1940; and made quantitative measure- 
ments of heterophoria. In 1941 the meas- 
urements of muscle balance made at 20 
feet utilized the Maddox rod and a chart 
calibrated from 1 prism diopter to 12 
prism diopters on the horizontal and from 
1 prism diopter to 6 prism diopters on the 
vertical axis. When heterophoria was 
measured at 16 inches a displacing prism 
test (Graefe) was used and quantitative 
data recorded. 

The third part of the examination was 
carried out by the ophthalmologist. He 
noted any abnormalities of the external 
eyes, pupils, and fundi; recorded the re- 
sults of a cover test for muscle imbalance ; 
determined the refractive error by reti- 
noscopy ; determined the near point of con- 
vergence ; and made a recommendation on 
the basis of all the data that had been ob- 
tained. In the 1941 survey the ophthal- 
mologist recorded the vision history. The 
cover-test results were roughly classified 
as zero, mild, moderate, or marked, de- 
pending upon the amplitude of recovery 
movement noted; in 1941 this test was 
made by utilizing a bar of prisms and the 
results were expressed in prism diopters. 
The refractive error as determined by 
retinoscopy in both 1940 and 1941 was re- 
corded under emmetropia, hyperopia, 


hyperopic astigmatism or mixed astigma- 
tism, and the degree of the conditions was 
considered, arbitrarily, low (0 to 1D.), 


moderate (1D. to 2D.), or high (over 
2D.). The determination of the refrac. 
tive error was made quickly by Using 
only five lenses (—0.50D. sph., +050) 
sph., +1.50D. sph., +2.50D. sph., ang 


‘+3.50D. sph.) at a skiascopy distance of 


26 inches and by having the examine 
fixate a remote object ; the error was fixe 
as that occurring between those two sy. 
ceeding lenses which gave a “with” anj 
“against” movement. The near point of 
convergence was determined objectively 
by noting that distance at which binocular 
fixation was lost to an approaching peneil 
point. In the 1941 survey the ophthal- 
mologist asked questions relating to the 
type, frequency, and severity of head. 
ache; how long glasses had been wom: 
how recently vision had been examined, 
and how constantly glasses were wom: 
whether or not blurred vision at distance 
and near was present; and whether “car 
sickness,” red eyes, or diplopia was oc- 
casionally noted by the subject. At the 
completion of the examination the oph- 
thalmologist made one of the following 
recommendations: Pass—this decision 
was made when there was no refractive 
error, when the subject had been recently 
examined and adequately treated, and 
when the examinee has some error for 
which he could adequately compensate 
and from which he had no symptoms; 
Refer—this decision was made when 
there was indication for further examina- 
tion of the eyes either on the basis of some 
abnormality or because of the presence of 
symptoms referable to the eye; and 


' Refer, symptoms—this decision was made 


on all borderline cases and implied that a 
further eye examination should be made 
if symptoms of eyestrain or other indica- 
tions should develop in the future. 
The division of the procedures of this 
examination among three individuals and 
the inclusion in it of only such tests as 


i 


could be performed quickly and without 
complicated instruments made it possible 
to complete the tests within a five-minute 
period, The present report describes our 
results with a variety of tests and it 
should be emphasized that we do not ad- 
vise that all or even the majority of these 
procedures be included in any adequate 
visual examination designed to screen out 
those individuals who should be referred 
to an eye specialist for further study. 


RESULTS 


1. Color vision. About 5 percent were 
found to have deficient color vision. A re- 
port describing a brief method of testing 
color vision and using pseudo-isochro- 
matic plates has recently been published. 

2. Headache. In the 1940 examination 
the questions regarding headache were 
asked by a technician, and 23 percent of 
the group were recorded as having head- 
ache; in the 1941 examination questions 
regarding headache were asked by the 
ophthalmologist, and, although 16 per- 
cent were recorded as having headache, in 
only 3 percent of the group was this 
symptom considered significant. Care in 
wording and manner of asking these 
questions and experience in the interpre- 
tation of replies are necessary. 

Blurred vision. In the 1940 examina- 
tion, when the questions were asked by 
the technician, about 5 percent were re- 
corded as having blurred vision for near 
and 17 percent for distant objects. At the 
1941 examination about 18 percent were 
noted as having blurred vision for near 
and about 5 percent for distant objects; 
about 12 percent more complained of 
blurred vision for distant objects when 
glasses were not worn. 

Red eyes. Sixteen of the 715 in the 1941 
group (2.2 percent) complained of red- 
ness of the eyes; at the 1940 exam- 
ination 14 percent (of 741 students) 
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were recorded as having this symptom. 

Car sickness. This symptom was pres- 
ent in seven members of the 1941 group. 
It is our impression that many of the 
group used to have this symptom during 
their earlier years but these data were not 
recorded. 

3. Visual acuity. In the 1940 examina- 
tion the vision for the poorer eye, with 
glasses if glasses were worn, was re- 
corded. Eighty-two percent were found to 
have 20/20 vision ; 7.7 percent had 20/30; 
6.5 percent had 20/40; 1.5 percent had 
20/50; 0.8 percent had 20/70; and 1.2 
percent had 20/200 vision in the poorer 
eye. 

In 1941 the visual acuity of each and 
both eyes without glasses was measured 
and recorded for the entire group. The 
complete data are given in table 1. It will 
be seen that visual acuity in either eye was 
20/20 in about 75 percent of the group, 
between 20/30 and 20/70 in about 12 per- 
cent, and 20/100 or less in approximately 
13 percent. Of those in the group who. had 
no glasses 6 (1.3 percent) had 20/30 
vision in either eye and 13 (2.7 percent) 
had less than 20/30 vision in either eye. 

Glasses were worn by 249 (34.8 per- 
cent) of this group; visual acuity with 
glasses for both eyes was found to be 
20/20 in 87 percent, 20/30 in 8.8 percent, 
20/40 in 3.2 percent, and only one indi- 
vidual had 20/70 and one other 20/100 
vision. 

Glasses were owned by 41.6 percent of 
the 1940 group; 18 percent of these wore 
their glasses very rarely, 65 percent wore 
them only for reading, and the remainder 
wore them constantly. 

Cover test. In 1940 the cover-test re- 
sults were classified qualitatively. At near, 
65 percent were recorded as having ortho- 
phoria, 1.93 percent as moderate eso- 
phoria, and 15 percent as moderate exo- 
phoria. At distance, 94 percent were rated 


(over 

efrac. 

Using 
0.50D, 
+ and 
nce of 
Minee 
fixed 

Suic- 
” and 

nt of 
tively 
cular 
Pencil 

thal- 
O the 

ead- 

orn: 
ined, 
tance 

“car 

the 
oph- 

ving 
ision 

tive 
ently 

and 

for 

sate 
ms; | 
ina- 
ome 
e of 
and 
ade 
at a 

de 
ca- 
his 
nd 

as 


1080 


orthophoria, 1.5 percent as moderate eso- 
phoria, and 2.6 percent as moderate exo- 
phoria. In 1941 quantitative measure- 
ments were used. With this test 5 (0.6 
percent) had esophoria of more than 6 
prism diopters at near and 23 (3.2 per- 
cent) had 8 or more prism diopters of 
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of exophoria. Quantitative measurements 
of heterophoria were not made in 1949 
Eight (1 percent) failed the test on the 
vertical axis, 24 (3.2 percent) failed op 
the horizontal at distance, and 23 (31 
percent) at near. In 1941 quantitative 
measurements of muscle balance were 


TABLE 1 


VISUAL ACUITY OF MEMBERS OF THE 1941 GROUP TAKEN WITHOUT GLASSES WHETHER OR 
- NOT GLASSES WERE USUALLY WORN 


No. O.D Percent No. O.S. Percent No. O.U. Percent 
20/20 539 75.70 550 77.36 570 80.06 
20/30 25 3.51 22 3.09 21 295 
20/40 20 .81 23 3.23 27 3.79 
20/50 13 1.83 13 1.83 12 1.69 
20/70 23 3.23 20 2.81 21 295 
20/100 18 2.53 17 2.39 18 2.53 
20/200 51 7.16 49 6.89 29 4.07 
5/200 4 0.56 4 0.56 1 0.14 
10/200 19 2.67 13 1.83 13 1.83 
Not recorded 3 0.42 4 0.56 3 0.42 

Total 715 715 715 


exophoria. At distance, 5 (0.6 percent). 
had esophoria greater than 8 prism diop- 
ters, and 6 (0.8 percent) had exophoria 
greater than 6 prism diopters. 

4. Hypermetropia. A significant degree 
of hypermetropia is considered to be pres- 
ent when the 20/20 line can be read by 
either eye through a +1.50D. lens. The 
data obtained by this test were similar in 
1940 and 1941; in the latter year 3.7 per- 
cent had 20/20 vision through a +1.50D. 
lens before the right eye, 3.2 percent had 
20/20 when that lens was held before the 
left eye, and 7.5 percent when +1.50D. 
lenses were held before both eyes. Of the 
466 individuals who did not have glasses 
46 (10 percent) had 20/20 vision through 
the +1.50D. lens with either or both eyes. 

5. Heterophoria. Failure for distance 
was recorded when more than 6 prism di- 
opters of esophoria or 4 prism diopters 
of exophoria or 1.50 prism diopters 
of hyperphoria were present; failure at 
near was recorded for more than 6 prism 
diopters of esophoria or 8 prism diopters 


made. With the Maddox rod 10 (1.3 per- 
cent) were found to have a distance ver- 
tical phoria of more than 1.50 prism diop- 
ters, 2 (0.2 percent) distance horizontal 
esophoria of more than 8 prism diopters, 
and 7 (0.9 percent) a distance horizontal 
exophoria of more than 6 prism diopters, 
With the displacing prism test (Graefe) at 
16 inches, 8 (1.1 percent) individuals were 
found to have esophoria of 6 prism diop- 
ters or more and 20 (2.7 percent) to have 
exophoria of 8 diopters or more. Tables 
2, 3, and 4 show the distribution of these 
measurements within the 1941 group. 
Of the group who had 20/20 vision in 
both eyes or 20/30 in either eye there were 
8 who had more than 1.50 diopters of 
hyperphoria, 25 who had more than 6 di- 
opters of esophoria (distance), 7 with 
more than 4 diopters of exophoria (dis- 
tance), 3 had more than 6 diopters of 
esophoria (near), and 8 had more than 8 
diopters of exophoria (near). All three of 
the individuals who had more than 6 di- 
opters of esophoria at near were also in- 
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cluded in either the hyperphoria or eso- 
phoria (distance) group ; but only 2 of the 
g with more than 8 diopters exophoria 
(near) were included in any of the other 


groups. Only 4 of the 25 who had more 


TABLE 2 


UTION OF HYPERPHORIA MEASUREMENTS 
a ROD) IN MEMBERS OF 1941 GROUP 
No. Percent No. Percent 

1 14 

1 74 10.56 

1} 8 1.14 

2 3 43 

3 2 .29 

4 2 .29 
Total 90 12.84 
L.H. 

1 7 1.00 

2 .29 

3 0 

4 1 .14 
Total 10 1.40 
Orthophoria 600 83.91 
Not recorded 15 2.10 
Total 715 


Note: The high incidence of right hyperphoria 
(90 cases) as compared with left hyperphoria 
(10 cases) is probably related to the fact that the 
tests were made with the Maddox rod always be- 
fore the right eye. 


than 6 diopters of esophoria (distance) 
were included in other groups. There were 
45 different individuals (6.2 percent of 
the 715 individuals) all of whom had 
either 20/20 vision in both eyes or 20/30 
vision in only one eye who had a signifi- 
cant degree of heterophoria. 

6. Near point of accommodation. In 
1940 the range of near-point accommoda- 
tion (O.S.) was from 7 to 13 cm.; in 
1941 it ranged from 5 to 16 cm. ; the mode 
fell at 10 cm. each year. The range 
(O.D.) in 1940 was from 7 to 13 cm. and 
in 1941 from 6 to 15 cm.; the mode fell 
at 10 cm. each year. It should be noted 
that the near point cannot be considered 
as an index of amplitude of accommoda- 
tion, since the refractive error was not 
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corrected when this distance was meas- 
ured, 

7. Near-point convergence. As meas- 
ured objectively 17 (2.4 percent) were 
found to have a near point of convergence 
greater than 12 cm. in 1940, and 14 
(1.9 percent) a measurement greater than 
14 cm. in 1941; about 40 percent each 
year had a near point of less than 7 cm., 


TABLE 3 


DISTRIBUTION OF ESOPHORIA AND EXOPHORIA 
MEASUREMENTS AT DISTANCE (MADDOX ROD) IN 
MEMBERS OF THE 1941 GROUP 


Total 


No. Percent | ig Percent 
Esophoria 
154 21.60 | 
1} 3 42 | 
2 117 16.41 | 
24 1 .14 
3 57 7.99 
4 33 4.63 
5 11 1.54 
6 22 3.09 
7 14 1.96 
8 14 1.96 
9 0 0 
10 2 .28 
Total 428 60.03 
Exophoria 
1 60 8.42 
1} 1 14 
2 31 4.35 
3 12 1.68 
4 .56 
5 1 
6 3 .42 
7 2 .28 
8 3 .42 
9 0 0 
10 0 0 
11 1 .14 
12 1 14 
Total ‘ 119 16.69 
Orthophoria 166 23.28 | 166 23.28 
Not recorded 2 .28 2 .28 


Total 715 | 715 


but in only 5 out of the 715 members of 
the 1941 group was the near point less 
than 4 cm. Our experience with this test 
raises the question of whether more ac- 
curate measurements can be obtained by 
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taking a single observation or by taking 
the average of a series of observations: 
this problem should be further investi- 
gated. 

8. External eye and fundus. In 1940, 
25 individuals were found to have some 


TABLE 4 


DISTRIBUTION OF ESOPHORIA AND EXOPHORIA 
MEASUREMENTS AT NEAR (GRAEFE) IN 
MEMBERS OF THE 1941 GROUP 


No. Percent No. Percent 


Esophoria 
1 49 7.21 
2 23 3.38 
3 6 .88 : 
4 7 1.03 
1 15 
6 3 44 
7 1 15 
8 2 .29 
11 1 15 
12 1 15 
Total 94 13.82 


Orthophoria 215 31.62 215 31.62 


Exophoria 
1 6 14.12 
2 149 21.91 
3 29 4.26 
4 42 6.18 
5 .88 
6 24 3.53 
7 ami 
8 6 .88 
9 2 .29 
10 8 1.18 
11 1 «15 
13 2 .29 
14 1 15 
Total 371 54.56 
Not recorded 35 4.90 
Total 715 


abnormality of the external eye or fun- 
dus: in 8 of these it was strabismus. At 
the 1940 and 1941 examinations there was 
a total of 16 cases of strabismus (1.5 
percent of individuals examined): 14 of 
these were nonparalytic, 1 was of para- 
lytic origin, and 1 was associated with 
the congenital absence of a muscle; 6 
were diagnosed esotropia, 6 exotropia, 2 


hyperesotropia, 1 exohypertropia, and | 
Duane’s retraction syndrome. At the 194] 
examination the 15 following conditions 
(2 percent) were also noted: hyperemic 
lid margins, 2; hyperemic conjunctivitis 
4; squamous blepharitis, 1 ; follicular ‘i. 
junctivitis, 1; hyperemic bulbar and Dal- 
pebral conjunctivitis, 1; chorioretinitis 
inactive, 1; pigmented nevus, congenital 
1; pseudo-optic neuritis, 1 ; myopic conys 
1 ; hyperopic fundi, 1 ; healed chorioretin. 
tis, 1. Two of these 15 would have been 
referred to an ophthalmologist on the 
basis of other findings, 11 were referred 
on the basis of these findings alone (15 
percent of the 715 individuals), and 2 
were not referred. 

9. Recommendation. In 1940 about 70 
percent and in 1941 68 percent of the 
individuals examined were considered to 
have satisfactory vision and no further 
examination was advised. About 20 per- 
cent were advised to have a more thor- 
ough examination in both 1940 and 1941; 
about 10 percent in both 1940 and 194] 
were advised to visit a specialist if symp- 
toms referable to the eyes developed. 

In 1940, 154 individuals (20.7 percent) 
were classified “refer” and 52 of these 
passed part I (normal visual acuity) of 
the Massachusetts vision test. The reasons 
for referring these 52 for a further ex- 
amination were as follows: failure of part 
II (+1.50D. test) of the Massachusetts 
vision test, 28; failure of part III (Mad- 
dox rod), 7; because of symptoms oi 
“eyestrain,” 10; on the basis of the ex- 
ternal and fundus examination, 6; and 
1 because of the long interval which had 
elapsed since his very deficient vision had 
been carefully checked. 

A future report® will suggest an ade- 
quate screening eye examination for use 
in adolescent groups and give findings 
based upon our experience with that meth- 
od. The data given in this report have 
helped us in the development and selec- 
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tion of techniques for use in that exam- a physician: the evaluation of such symp- 
toms will not be helpful unless the his- 
SuMMARY tory has been carefully taken. 

1, Findings in various parts of an eye A There are at present no valid reasons 
examination of a group of 1,009 prepara- for omitting annual eye tests even among 
tory school boys are given. children of the more privileged economic 

2 The data indicate the importance SsTOUp. 
of adequate screening eye examinations 6. The Snellen test is inadequate for 
as a part of any health program involving — the selection of all children in need of a 
careful eye examination. 


ination. 


adolescents. 
3. The desirability of including tests 7. The recommendation, on the basis of 


of hypermetropia and heterophoria as screening tests, for a further careful ex- 
well as of visual acuity in any screening amination is better made by a physician 
examination is shown. after a consideration of all of the findings 

4, Questions regarding blurred vision, than by lay persons relying on set quan- 
red eyes, and headaches are best asked by _ titative measurements alone. 
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A VISUAL PHENOMENON RELATED TO BINOCULAR TRIPLOP}As 


HERMANN M. Burtian, M.D. 


Hanover, New Hampshire 


After undergoing operation for con- 
comitant strabismus, patients frequently 
pass through a stage in which there is a 
rivalry between normal and anomalous 
correspondence. The innate, normal sen- 
sorial relationship is reawakened, but the 
anomalous relationship is not as yet com- 
pletely suppressed. As a result, two 
directional localizations are attributed to 
the foveal stimulation of one eye. These 
two directional localizations are present, 
as a rule, only successively; at one time 
the foveal stimulus is localized in a nor- 
mal, at another in an anomalous way. 
In certain cases, however, the normal and 
anomalous localizations occur simultane- 
ously, and, as a result, the stimulus is 
localized at the same time in two different 
directions. This striking phenomenon ts 
known as monocular diplopia or binocular 
triplopia. It is infrequently met with and 
can often be demonstrated for only a 
fleeting moment. In other cases it is found 
more or less constantly and can be ob- 
served in the same patient over a number 
of years. 

Binocular triplopia is seen not only in 
the postoperative stage of concomitant 
strabismus ; it may occur whenever there 
is a rivalry between normal and anoma- 
lous correspondence. This is the case with 
patients who have a facultative divergent 
strabismus. When these patients keep 
their eyes parallel for distance by an 
effort of convergence, they localize bi- 
foveal stimuli in a normal way; when 
their eyes are dissociated, they localize 
these stimuli anomalously. It may happen 
that both modes of localization are pres- 


*From the Clinical Division of the Dart- 
mouth Eye Institute, Dartmouth Medical 
School. 


‘ent simultaneously and that the patient 
has binocular triplopia. 

I have had the opportunity to obsery. 
a phenomenon related to th‘s type of bin. 
ocular triplopia. It is of sufficient interes 
to deserve to be reported. 

CASE REPORT 

A graduate student, aged 22 years 
came for examination complaining of eye. 
fatigue and headaches while doing clog 
work, He has worn glasses since the age 
of eight years, at which time it was first 
noticed that his eyes had a tendency to 
turn out. He has worn glasses inter- 
mittently and is aware of which eye he 
uses, because of a difference in the size 
of the objects when looked at with the 
right and the left eye. He stated that for 
distance he uses the left eye and for near 
the right eye when he does not wear 
glasses; when wearing glasses, he uses 
the right eye for distance and near. He 
has never experienced diplopia. 

His refraction showed a considerable 
anisometropia ; with the right eye he saw 
20/20 with a —5.50D. sph. <= 1.00D. cyl. 
ax. 180°; with the left eye he saw 
20/20—2 with a —0O.25D. sph. > 
—0.25D. cyl. ax. 180°. Inspection of the 
eyes and ophthalmoscopic examination re- 
vealed no pathologic condition of the eye 
balls. 

Analysis of the neuromuscular appata- 
tus disclosed the following findings: In 
the cover test the patient had, under re- 
fractive correction, an alternating diver- 
gent strabismus of 15 arc degrees for 
distance. There was no deficiency in the 
horizontal movements of either eye; if 
anything there was a slight excess of 
adduction in both eyes ; in the extreme po 
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sitions there was a jerky rotary nystag- 
mus. Both inferior oblique muscles 
showed some overaction. The patient 
most of the time had binocular fixation 
for distance and his near point of con- 
vergence was excellent when he concen- 
trated. In the double-image test* there 
was a crossed diplopia of 15 are degrees 
when the patient fixated the light at the 
center of the Maddox cross with, his 
left eye (normal correspondence) and an 
uncrossed diplopia of 15 arc degrees when 
he fixated with his right eye (anomalous 
correspondence). In the afterimage test? 
the positive afterimages were always lo- 
calized anomalously, the negative after- 
images were almost always localized nor- 
mally; only rarely were the latter in an 
anomalous relative position. The double- 
image test and the afterimage test were 
repeated a number of times and the re- 
sults were always the same. 

Once, however, after considerable test- 
ing with the stereoscope had been done, 
the patient stated during a double-image 
test, while the red glass was in front of 
the left eye: “This is very strange. The 
red light is between the white light and 
the number one to the left. Yet the dis- 
tance between the two lights seems much 
larger. It should be around number six or 
seven to the right.”* This phenomenon 
could then be reproduced time and again 
when the red glass was in front of the 
left eye; it did not take place when the 
red glass was in front of the right eye. 
A few hours later the phenomenon took 
a somewhat different shape. When the 
red glass was in front of his left eye, 
the patient reported: “I see the red light 
at six or seven to the left, but the mental 
impression I get is that it is way to the 


*The patient was seated at 2!4 m. from the 
center of the Maddox cross so that the value 
of the large numbers referred to has to be 
multiplied by 2 in order to express the angular 
distance of the double images in arc degrees. 
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right of zero.” Again this did not occur 
when the red glass was in front of the 
right eye. 

At the stereoscope, the patient at first 
had alternating uniocular vision, then di- 
plopia, and finally binocular single vision. 
It took a considerable time until this stage 
was reached. He then had stereoscopic 
depth perception with the large Dahlfeld 
circles, but none with fine graduated cards 
such as the Keystone DB, chart. 


DISCUSSION 


The salient features of this case can 
be summarized as follows: The patient 
has a very large anisometropia ; he has an 
alternating divergent strabismus which 
has undoubtedly existed since early child- 
hood, but which he is able to overcome 
by a convergence effort. He has been in 
the habit of keeping his eyes straight 
much of the time and as a consequence 
a particular sensorial condition has de- 
veloped which can be observed frequently 
in cases of facultative divergent strabis- 
mus: When the eyes are associated, the 
retinal correspondence is normal; when 
the eyes are dissociated, the retinal cor- 
respondence is of an anomalous type. 
This is quite evident in this case from the 
afterimage test. In the darkened room, 
where there is no incentive for the pa- 
tient to keep his eyes straight, the after- 
images are always localized in an anoma- 
lous way, the angle of anomaly being 
equal to the angle of squint. In the lighted 
room the patient can; but does not always 
keep his eyes straight. Hence, the localiza- 
tion of the afterimages is alternately nor- 
mal and anomalous. 

The result of the afterimage test in this 
and similar cases must not be miscon- 
strued as meaning that the localization of 
the afterimages depends upon the position 
of the eyes during the test. In the after- 
image test the visual direction or direc- 
tions of the two foveas are directly deter- 
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mined and they are independent of the 
relative position of the eyes. The local- 
ization of the afterimages has changed 
because of a change in the sensorial ret- 
inal relationship, which in this case is 
produced by the dissociation of the eyes. 

Another interesting observation is the 
difference in localization in the double- 
image test, according to which eye the pa- 
tient uses for fixation. The localization is 
normal when the patient fixates with his 
left eye and anomalous when he fixates 
with his right eye. It can be found rela- 
tively often in cases of unilateral stra- 
bismus that such a difference occurs with 
change in fixation. 

In these cases normal correspondence 
can sometimes be elicited in the double- 
image test when fixation is shifted from 
the leading eye to the usually deviated 
eye. This phenomenon can be explained 
by the fact that anomalous correspond- 
ence represents an adaptation of the sen- 
sorial retinal relationship to the changed 
motor conditions. When the patient is 
placed under conditions of seeing that are 
unusual for him—for example, when he 
is forced to fixate with the eye which, 
as a rule, is deviated—the normal, innate 
retinal relationship may be reawakened. 
In alternating strabismus, in which the 
patient presumably uses or has used both 
eyes more or less equally, a change in 
retinal correspondence with change in 
fixation would not be expected. The pa- 
tient under discussion does, in fact, pre- 
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fer to use his right eye, at least when he 
wears his correction, although this eye has 
a much higher refractive error, It has, 
however, a slightly better visual acuity, 
This case cannot be classified, therefore, 
as a completely alternating one; some 
preference in fixation is given to the 
right eye. 

The two phenomena which were dis. 
cussed are interesting, but by no means 
unique. The singular feature in this case 
is the simultaneous presence in the double- 
image test of two modes of localization 
of biretinal stimuli which is akin to bin- 
ocular triplopia. When the red glass js 
in front of the patient’s left eye—the 
weaker eye, and only then—the patient 
sees the red light in a position indicating 
an anomalous localization. At the same 
time the simultaneous presence of a sec- 
ond visual direction, pertaining to the 
same stimulated element of the retina 
of the left eye, is evident from the pa- 
tient’s statement that there seems to bea 
much greater distance between the red 
and the white light and that, although 
the red light is to the left of the fixation 
light, it “ought to be way to the right” 
or “around 6 or 7 to the right.” There 
is no actual monocular diplopia, but the 
phenomenon demonstrated by this highly 
intelligent and observing patient can be 
considered as a precursor to binocular 
triplopia. 


4 Webster Avenue. 
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NOTES, CASES, INSTRUMENTS 


BILATERAL CONGENITAL 
COLOBOMA OF UPPER 
LIDS 


CASE REPORT 
WuiaM B. Porter, M.D. 


Galveston, Texas 


The congenital anomaly of the external 
eyes herewith presented is deemed of in- 
terest in the study of developmental ocu- 
lar defects. No other case report of simi- 
lar congenital malformation is noted in the 
literature. 

The patient R. R., a Mexican boy, aged 
four years, was admitted on October 14, 
1942, to the John Sealy Hospital because 
of a developmental defect of both upper 
eyelids. 

No contact with the parents was possi- 
ble under the circumstances. A social 
service worker who had been in the home 
was able to observe that no member of the 
immediate family was afflicted with any 
type of gross malformation of the ex- 
ternal eye. 

General examination. Systemic physical 
findings were essentially negative, al- 
though marked mental retardation was 
apparent; except for the eyes, no other 
congenitally anomalous condition was 
noted. Laboratory findings were all with- 
in normal limits. 

Ocular examination. Both upper eye- 
lids presented a similar coloboma, involv- 
ing approximately one half of the entire 
width of the eyelid. Nasally, a caruncle of 
tissue was preserved in which the upper 
lacrimal puncta were present in both eyes. 
The lateral portion of both lids was ap- 
parently normal in structure ; the lid mar- 
gin of this portion contained a normal 
distribution of cilia. Action of the or- 
bicularis oculi was deficient ; in attempted 
closure lateral traction of the upper lid 
remnant was noted. During sleep it was 


observed that the inferior nasal quadrant 
of the cornea was exposed, more in the 
right eye than in the left. Both lower lids 
were considered to be normal in structure 
and function ; weakness of the orbicularis, 
apparent in the upper lid, was not noted 
in either lower lid. 


Fig. 1 (Potter). Bilateral congenital coloboma 
of the upper lids. 


The conjunctiva of the right eye was 
injected and hyperplastic in the nasal por- 
tion, especially in the region of the upper 
nasal limbal area. The nasal half of the 
cornea was cloudy; in the central portion 
of this nebulous area a dense opacifica- 
tion was present which stained slightly 
with fluorescein. From this central 
scarred area a band of vascularized con- 
junctiva extended upward and nasally. 
The conjunctiva of the left eye was neither 
thickened nor unduly injected. Corneal 
abrasion and ulceration were absent in 
this eye; scarring consisted of a relatively 
thin corneal cloud located in the inferior 
nasal portion of the cornea. No pannus 
was present in this eye. 

In both eyes relatively satisfactory ex- 
amination of the anterior chamber was 
accomplished; in neither were the signs 
of previous or present iritis noted. 

The lens, the vitreous, and the fundus 
were negative on ophthalmoscopic ex- 
amination, with the exception of the find- 
ing of three diopters of myopia, each eye. 
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Extraocular movements could not be 
satisfactorily determined; no motor 
paralysis nor gross motor anomaly was 
present, although it was noted that nystag- 
mus of horizontal-fixation type was pres- 
ent in all ocular positions. 

Visual acuity could not be determined ; 
retinoscopy revealed three diopters of 
myopia. 


DISCUSSION 


Surgical correction of the defect de- 
scribed was accomplished by freeing the 
lateral palpebral ligament; tissue in the 
zygomatic region was undermined and the 
flap formed of the lateral portion of the 
lid united with the nasal flap. Postopera- 
tive cosmetic result was very satisfactory ; 
healing of the corneal ulcer of the right 
eye was prompt. Position of the upper 
lids and lid motility following surgical 
correction were satisfactory. 

In a description of the development of 
the eyelids Ida Mann’ quotes from Prof. 
J. E. Fraser, stating that at the beginning 
of the second month the maxillary proc- 
ess, lying below the eye on each side, ex- 
tends forward as far as the opening of the 
nasal pit, coming there into contact with 
the inner and outer nasal folds which 
form the boundaries of the opening. The 
maxillary process thus lies in contact, 
along the whole of its upper border, with 
the paraxial mesoderm encircling the eye 
and the primitive nose. The eye is em- 
bedded in this paraxial mesoderm. A pro- 
jection below the eye, forming a shelf- 
like lower lid, is present at the 16-mm. 
stage. At this time a new epithelium-cov- 
ered fold appears between the mesodermal 
brain fold and the eye. Growing down- 
ward this process produces a true lid, 
which begins to overlap the eye from 
above. In the 18-mm. embryo the upper 
lid has extended forward and backward 
to meet the developing lower lid and thus 
form the outer canthus. A new formation, 


NOTES, CASES, INSTRUMENTS 


developing from the mesoderm above, ex. 
tends downward between the eye and the 
groove separating the nose and the brain, 
This process is formed of two Portions 
the first of which extends to the groove 
of the brain and the nose; the second 
grows down in front of the Projecting 
eye, overlapping the underlying struc. 
tures, and meeting the upper end of the 
maxillary growth in this region. During 
the ensuing period of growth elongation 
of the lids occurs, with the result that they 
gradually cover the projecting eye and 
meet over it. The growth is apparently 
more rapid toward the inner end, so that 
the lids begin to close from within out- 
ward at about the 32-mm. stage. As the 
margins meet, ectodermal fusion (adhe- 
sion) takes place between them. Fusion js 
complete at the 37-mm. stage and _per- 
sists until shortly before birth. The for- 
mation of glands in the lids takes place 
while they are fused, and it is only after 
these formations are completed that 
cornification of the superficial cells in 
each lid margin leads to separation of the 
lids. 

Colobomata of the upper eyelid, accord- 
ing to Ida Mann,? are characterized by a 
most usual occurrence at the junction of 
the inner and middle third of the upper 
lid. Typically, lashes and glandular struc- 
tures are absent from the lid margin, and 
distribution of the defect is unilateral. 
Further developmental anomalies of the 
face are frequently noted, together with 
the appearance of dermoid growths of the 
canthus. 

In explanation of the probable develop- 
mental etiology of this type of defect Ida 
Mann has commented that clefts are never 
observed in normal lids, nor is the lid ever 
noted to be adherent to the eye, and for 
this reason colobomatous-type defects 
cannot be classified as germinal in origin 
or as being due to localized arrest in 
growth. Evidence of inflammatory proc- 


ess is invariably absent. It is noted that 
the majority have every appearance of 
being malformations depending upon 
some factor of mechanical character. The 
view of Seefelder is quoted by Ida Mann; 
the suggestion is made that in the occur- 
rence of triangular lid defection there has 
been a failure of adhesion of the upper- 
lid and the lower-lid folds, or a premature 
breaking down of the adhesion. Differen- 
tiation of lashes and lid-margin structures 
occurs only during the period of adhesion, 
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and failure of such structures to develop 
correlates well with the suspected failure 
of the lid-margin adhesion to occur. The 
gap itself is described as a lag in growth, 
possibly due to the absence of the pull of 
the adhesion. The older theory that 
notches in the lids are the remains of the 
facial cleft is untenable, first, because the 
facial cleft does not involve the eyelids, 
and, second, because two defects are fre- 
quently noted in one lid. 


816 Strand. 
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WATER BATH FOR MAINTAIN- 
ING PROPER TEMPERATURE 
OF EYE-IRRIGATION 
SOLUTIONS 


WeENDELL L. Hucues, M.D. 
Hempstead, New York 


A warmer to keep a small amount of 
stock irrigating solution warm for treat- 
ment purposes renders irrigation of the 
eyes so consistently pleasing to the pa- 
tient, because the temperature is exactly 
right at all times, that it is well worth the 
initial cost. The author has had two such 
pieces of apparatus in service for 6 and 
15 years, respectively. The apparatus is 
so troublefree and satisfactory that it 
was thought worthwhile to describe it. 

The essential part of the apparatus is 
a thermostatically controlled water bath, 
two types of which can be used, and a 
rack to hold the bottles. 

1. A water bath, such as the one illus- 
trated* (figs. 1 and 2), measuring 414” 
by 9” by 4” deep (inside dimensions) 


*Obtainable from Eimer and Amend, 633 
Greenwich Street, New York, New York. 


Fig. 1 (Hughes). Photograph of apparatus. 
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has a built-in thermostat and heating 
element. A tinsmith can make a stand to 
hold Ziegler jars and six or seven small 
dropper bottles so that they will be two 
thirds immersed. 

The rack (fig. 3) used by the author has 
11 holes in the top layer, which fits flush 
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Fig. 2 (Hughes). Diagram of apparatus. 


with the level of the top of the water 
bath: (a) for Ziegler jars (3 inches 
across), two; (b) for two-dram dropper 
bottles (5@” across) in front of the above 
mentioned openings, seven; (c) hole for 
a thermometer (small hole in shelf below 
to hold the thermometer off the bottom, 
one; (d) hole for the tube from the 
water-supply bottle above to keep the 
water in the bath at the proper level, one; 
(e) an extra hole or two for culture tubes 
is easily added. 

There are shelves below the top layer 
which are placed at different levels, one 
for the Ziegler jars and a second one with 
small holes placed under the holes for the 
dropper bottles so that they are held in 
the upright position. A second layer with 


holes the same size as those in the top is 
placed midway between these two layers 
to keep the bottles from floating away 
when they are nearly empty. ; 

2. A rack can be made to fit any dish 
deep enough to contain sufficient water 
partially to immerse two Ziegler jars, a 
thermometer, and a thermostatic switch 
with a heating element such as the type 
used to maintain proper temperature in a 
tropical-fish tank, obtainable from any 
tropical-fish supply store. 

In either case the switch is adjusted to 
maintain a temperature of 40°C. 

A shelf with three holes, 114” in diam- 
eter, 4” apart is placed above the water 
bath to hold three large 16-0z. supply bot- 
tles turned upside down (fig. 2). Through 
the cork of these bottles is passed a short 
piece of glass tubing and a second piece 
at the other end of a piece of rubber 
tubing. The glass and rubber tubing must 
be of sufficient diameter (0.25”, 6 mm.) 
so the fluids will pass down and air will 
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PLAN OF HOLES FOR ZIEGLER JARS AND DROPPER BOTTLES 


Fig. 3 (Hughes). Diagram of rack for holding 
bottles and Ziegler jars. 


be admitted to the bottles through the 
same tube. These are made sufficiently 
long so the fluid in the Ziegler jars and in 
the water bath will be maintained at the 
desired level. If desired, a two-holed 
stopper and two tubes may be used from 
the supply bottles, passing down to the 
solution jars in the water bath, in which 
case the rubber and glass tubing may be 
of smaller diameter. One of these tubes 
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will go to the top of the solution in the 
supply bottle when it is inverted, to let 
air in when the fluid level in the jar below 
permits, and the other just passes through 
the stopper. It goes to the bottom of the 
quid in the jar. A spring clamp on the 
rubber tube is used to prevent spilling the 
uid when changing the supply bottles. 
It is stored on the glass section near the 
supply-bottle stopper when in use so that 
it does not obstruct the automatic flow of 


the fluid. 
With either of these arrangements the 


fluid in the jar is automatically replen- 
ished from the supply bottle above, as it 
is used for irrigating the eye. The supply 
bottle above is large enough to hold a 
supply for several days, and the reserve 
amount may be seen at a glance. The 
water in the bath is kept at the proper 
level in the same manner. 

It is the hope of the author that this 
apparatus will be found sufficiently useful 
to warrant this report. 


131 Fulton Avenue. 


SOCIETY PROCEEDINGS 
Epitep By Dr. RALPH H. MILLER 


COLORADO OPHTHALMOLOGI- 
CAL SOCIETY 


March 9, 1942 
Dr. Witttam H. Crisp, presiding 


SoME NOTES ON OPHTHALMIC BACTERI- 
OLOGY 


Dr. RicHarp THompeson, Professor of 
Bacteriology at the University of Colo- 
rado, spoke on this subject. 


UNUSUAL LESION IN THE .MACULA 


Dr. WILLIAM BANE presented the case 
of a Negress, Mrs. W., aged 38 years, 
who gave a history of poor vision in the 
right eve for the past several years. There 
was no history of injury. She suffered no 
pain nor discomfort. She had worn 
glasses for the past seven years and the 
last change of lenses was made in 1930. 
She complained of being able to see only 
one letter at a time with the right eye. The 
vision without glasses was R.E. 20/40, 
L.E. 20/20. The pupils reacted normally 
to light and accommodation. The tension 
was 20 mm. Hg (Schiétz) in each eye. 
Ophthalmoscopic examination revealed 


deep cupping of the optic nerves and a 
mottling of the macula in the right eye. 
The vessels passed through the scleral 
rim of the optic nerve as they entered and 
left the eye. Remainder of the examina- 
tion was negative. Central fields of vision 
were normal for the left eye, but in the 
right eye a horizontal scotoma was found. 
The scotoma included the blind spot and 
extended 20 degrees to the nasal side of 
the vertical plane and 15 degrees below 
the horizontal plane. Refraction improved 
the vision in the right eye to 20/20, one 
letter at a time; and the left eye to 20/15. 


BUPHTHALMOS 


Dr. RALPH DANIELSON presented the 
case of L. N., a boy, aged 15 years. His- 
tory revealed that his birth was normal, 
full term. He had had the usual childhood 
diseases, all of these after the onset of the 
eye trouble. There was no family history 
of eye trouble. When the patient was 3% 
months old, his mother noticed that the 
pupil of the right eye was covered with 
a white film, followed by the same condi- 
tion in the left eye one week later. It was 
at this time that medical advice was 
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sought. On November 5, 1927, under a 
general anesthetic the tension in each eye 
measured 50 mm. Hg (Schiotz) and was 
not improved by the use of miotics. In 
February, 1928, a bilateral iridencleisis 
was performed. The vision in November, 
1928, sufficed to see large objects, unim- 
proved with lenses. In May, 1931, the 
pupil of the left eye was yellow and the 
eye had become soft. Enucleation of the 
left eye was done in July, 1931, and a gold 
sphere was implanted which came out a 
year later. The tension of the right eye 
remained from 35 mm. to 45 mm. Hg 
(Schidtz) even under miotics. The gen- 
eral health of the patient had remained 
good until 1941 when he developed spinal 
trouble. X-ray studies revealed a tubercu- 
lous condition which was no longer in a 
progressive stage. This case of buphthal- 
mos was presented to determine the ad- 
visability of surgery. 


RETINITIS PIGMENTOSA 


Dr. HeENry LIEBENBERG presented the 
case of L. C., a man, aged 51 years, who 
was seen in the clinic in October, 1938. 
He gave a history of poor vision and night 
blindness with gradual progression since 
childhood. There had been similar blind- 
ness in five generations of the family. The 
vision in each eye was less than 2/200. 
External examination of the eyes was 
negative. The lenses showed anterior po- 
lar and posterior cortical opacities. Fun- 
dus examination revealed peripheral pig- 
mentary deposits, bone corpuscular in 
shape. The patient was seen again in Feb- 
ruary, 1940. He had had a cataract extrac- 
tion of the right eye and the vision was 
improved to 10/200. The fields of vision 
taken at this time showed a general con- 
striction to about one half the normal 
size. The rest of the examination showed 
the same findings as previously. The 
patient was seen again in March, 1942, 
with no further change in his condition. 


A CASE OF MULTIPLE EXTERNAL LESIONS 


Dr. JosepH TSCHETTER presented the 
case of J. W., a man, aged 70 years, who 
complained of lacrimation and redness of 
the eyes. Vision was 20/15, each eve 
without correction. Tension was 15 mm, 
Hg (Schiotz) each eye. Examination re. 
vealed a senile ectropion, each eye, with 
eversion of the lower puncta and hyper- 
trophy of the conjunctiva. A chalazion 
was present in the upper lid of the right 
eye near the outer canthus. Small pterygia 
were present at the nasal limbus of the 
cornea in each eye. Ophthalmoscopic ex- 
amination revealed large floaters in the 
vitreous and retinal arteriosclerosis, This 
case was presented for the multiple exter- 
nal conditions present and their order of 
treatment. 

Harry W. Shankel, 
Secretary, 


NEW YORK SOCIETY FOR 
CLINICAL OPHTHALMOLOGY 


April 6, 1942 
Dr. JAMEs W. SMITH, presiding 


SYMPOSIUM ON INDUSTRIAL 
OPHTHALMOLOGY IN WAR EFFORT 


SUGGESTIONS ON FIRST-AID IN EYE IN- 
JURIES—A MEASURE OF CIVILIAN DE- 
FENSE 
Dr. PEeRcyY FRIDENBERG stated that 

first-aid is not treatment. It consists es- 

sentially in relief of pain, protection of 
injured parts, prevention of infection, 
and immediate transfer of injured to 
bases where appropriate medical or sur- 
gical procedures can be instituted. This is 
of prime importance in eye-injury cases. 

Foreign bodies, burns, and wounds of 

the conjunctiva, cornea, and lids will be 

the usual traumatisms. Irrigation, flush- 
ing out the conjunctiva, instillation of 
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butyn or novocaine, a sterile dressing 
will suffice, temporarily. Records should 
be kept and identification tags attached 
to the patient. The first-aid kit of the 
“ambulant” aider needs only a few things 
for the aforementioned procedures. Posts 
and stations will, of course, require 
more; for example, sterile solutions, 
towels, instruments, a good heat and light 
source, a good nurse. 


A MORE REALISTIC OPHTHALMIC SERVICE 
IN INDUSTRY 


Dr. ALBERT C. SNELL stated that the 
need for a more realistic ophthalmic serv- 
ice in industry originates from the three 
following situations: First, the demands 
made on vision by modern industry ; sec- 
ond, the need to employ such degrees 
and qualities of vision as employees pos- 
sess and can use effectively; third, the 
need for adequate ophthalmic service. 
Increased production means increased de- 
mands on vision. Correction of visual 
defects, which are found to average 
about 15 percent among industrial em- 
ployees, is necessary to increase visual 
efficiency. After correction, efficiency has 
been found to increase production by 5 
percent. 

Many visual defects cannot be cor- 
rected to bring about perfect visual func- 
tion. There are probably 400,000 em- 
ployees in this class. 

There is need for a more realistic 
ophthalmic service; first, protective; sec- 
ond, new technique in discovering visual 
defects; and, third, a more convenient 
method of examining and _ supplying 
proper treatment or correcting lenses. 
There should be more well-balanced med- 
ical staffs in industry. Such staffs should 
include an ophthalmologist, either part- 
time or as consultant. 

The responsibility for a more adequate 
ophthalmic service rests with manage- 
ment, labor, and medical staffs (includ- 
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ing a cooperating ophthalmologist). All 
these groups have a responsibility in any 
program of detection, protection, and 
correction of the vision of industrial em- 
ployees. 

Discussion. Dr. Elbert S. Sherman 
said that there was a great laxity in the 
prevention of eye injuries. Many plants 
have no compulsory rules concerning the 
wearing of goggles, and in many it is not 
enforced. He agreed that 90 percent of 
eye injuries that come to the office as a 
result of accidents could be prevented by 
the wearing of goggles. There is a great 
need for more strict regulations in small 
plants and also, in many instances, in 
large plants. He cited the case of a man 
who was struck by a “slug” of steel. It 
penetrated the cornea, tore the iris, in- 
jured the lens, and entered the vitreous. 
It was removed without difficulty. The 
eye was saved but there was very little 
vision. Before the man went back to work 
he was asked if he was not required to 
wear goggles and he replied “nothing 
ever happens.” This man wore goggles 
when he returned to work. 

Dr. Sherman endorsed Dr. Snell’s very 
practical definition of “good vision” 
which is “that degree of visual functional 
ability which is adequate for the per- 
formance of the visual task presented.” 
This should be printed in large type, 
framed, and hung in the office of every 
employment manager. The common un- 
reasoning practice of adhering to an 
arbitrary, inflexible standard of visual 
acuity, without consideration of other 
factors, for all applicants for employ- 
ment is unfair to both the employer and 
the prospective employee. It may fail to 
reveal other, possibly serious, visual de- 
fects, and, on the other hand, the em- 
ployer is often deprived of the services 
of a worker well qualified for many 
types of employment. Fortunately the 
defect, in many cases, can be remedied 
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with glasses or by other means. Many 
cannot be helped. 

Particularly distressing is the plight 
of the young person (there are thousands 
of them) with congenital amblyopia, who 
has just applied for his first job and 
been rejected. He is able amd eager to 
work and comes to the ophthalmologist 
for help and finds that he is up against a 
stone wall. At his age not much can be 
done for an amblyopic eye. These cases 
emphasize the need for more pre-school 
examinations of eyes. Most of these cases 
when discovered early in life can be 
helped. 

How to deal with the problem pre- 
sented by these and other one-eyed in- 
dividuals is an important question. The 
legislative method suggested by Dr. Snell 
sounds practical and should be followed 
up. In New Jersey the liability of an 
employer of a one-eyed worker who loses 
his remaining eye is limited to compensa- 
tion for the loss of one eye. Further com- 
pensation for the resulting total perma- 
nent disability is taken care of by a re- 
volving fund made up of assessments on 
insurance carriers and self-insured em- 
ployers, and administered by the Labor 
Bureau. In spite of this, employers are 
very reluctant to employ a one-eyed man. 
This is a very important social and eco- 
nomic problem. Experience has shown 
that the individual who has always had 
only one useful eye is as efficient in many 
types of work as one with binocular vi- 
sion. 

It would seem that Dr. Snell puts too 
large a share of the responsibility for an 
inadequate ophthalmic service in industry 
on the ophthalmologist. No progress can 
be made until industrial managers are 
educated to realize the need and value of 
such service. This will be a slow process. 
It has taken many years of educational 
effort by the National Society for the 
Prevention of Blindness, the National 
Safety Council, and other agencies and 
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individuals to bring about Partially effec. 
tive action for the prevention of eye acei- 
dents. Many managers, especially jn 
small plants, are still in the kindergarten, 
One sight-saving rule most of them haye 
learned, often by expensive experience: 
that is, the importance of prompt treat. 
ment of an injured eye by an ophthal- 
mologist. 

Dr. Snell, in closing, said that the 
A.M.A. ‘has a Council on Industrial 
Health which is very active and welcomes 
suggestions. It hopes to bridge the gap 
between the need for service and the man 
who can give it. He said that there was 
a great need for adequate medical staffs. 
There is no instance in which such a staff 
has not proved its worth, and this would 
have to be pointed out to management, 


THE PROBLEM OF FAULTY STEREOPSIS IX 
INDUSTRY (A PRELIMINARY REPORT OF 
CERTAIN OPERATIONS IN THE PUBLISH- 
ING FIELD) 


Dr. LAURANCE D. REpway stated that 
employees who handle and file metal 
stencils by the millions are often inac- 
curate in their work and must daily read 
intaglio characters on the back side of 
these “metal mirrors.” They are subject 
to eye fatigue and neryous symptoms of 
a vague character. Many of them are 
women, frequently absent from work be- 
cause of headache and “nervous upsets.” 
The stencils because of the zero con- 
trast of the depressed characters, and the 
brightness of the metal, presented a prob- 
lem which has been mechanically solved 
by filling the depressed characters with 
black quick-drying ink. Satisfactory con- 
trast has been achieved. 

A survey of illumination found this 
inadequate. Experiment with fluorescent 
lighting of an intensity of 65 foot-candles 
proved to be nonfatiguing and is psy 
chologically acceptable. Errors in filing 
continued to occur, however, although 
headaches, eye strain, and “nervous up 
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sets” seem to have decreased. 

Employees were examined for visual 
defects, muscle imbalance, and faulty 
stereopsis. About 2 percent were found 
to have complete absence of this function 
ina group of 281 examined. Found de- 
ficient in some degree were 19.2 percent. 

Stencil filing requires a high degree of 
accuracy of vision, binocular function, 
depth perception together with rapid 
ocular and manual cooperation and equi- 
libration. The operation is almost ideal 
for the study of the effect of faulty 
stereopsis or the absence thereof as an 
occupational handicap-hazard. Further 
studies under rigidly controlled condi- 
tions are contemplated. 

Respecting faulty  stereopsis, if 
25,000,000 people are employed in indus- 
try, and if 2 percent may reasonably and 
conservatively be said to have deficient 
depth perception, it would be a charac- 
teristic of some 500,000 persons. Such a 
large group deserves further study to 
determine the relationship of the handi- 
cap hazard of faulty stereopsis to specific 
high-speed operations in industry in its 
causal relation to accidents, errors, and 
nervous disorders. 

Discussion. Dr. Morris Davidson said 
that industrial ophthalmology is not con- 
cerned solely with the treatment of eye 
injuries. The relationship between the 
job that is being done and the bigger job 
should be borne in mind. There are about 
4000 injuries annually in New York 
City. This number is likely to be doubled 
or tripled by the end of this year. The 
ophthalmologists must be prepared not 
only to handle these increased cases but 
also to help prevent them, and to supply 
eye care that is badly needed. He sug- 
gested that when handling eye injuries, 
there is no reason why a prescription for 
glasses should not be given to the patient 
if necessary. The refraction has already 
been done in the course of examination. 
As to stereopsis, he believed it at least 
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second in importance to visual acuity. He 
might even say it is equally important. 
Twenty percent of the people have defec- 
tive vision—of course not all serious, not 
correctible by glasses, in accordance with 
a survey, in 1939, of the eye material 
examined for compensation purposes— 
and 2% percent of the whole population 
suffer from a lack of stereopsis. Obvi- 
ously, stereopsis is a very important item 
in any eye examination. It is necessary to 
get away from the feeling that it is im- 
portant only in squinters and orthoptic 
training. It is important in many other 
cases. It is often absent in high aniso- 
metropia, minor ophthalmoplegia, and 
heterophoria. He has seen it absent after 
operation for detached retina, in bleph- 
arospasm—whether it was the cause or 
effect, he did not know—and in anisei- 
konia. Dr. Redway’s figure of 2% per- 
cent of his material with an absence of 
stereopsis coincided with his own findings 
in his 1939 survey and is probably the 
correct figure. Probably 10 percent more 
have faulty stereopsis. In cases of minor 
squint it is sometimes lacking in near 
vision and not in distance or vice versa. 
This cannot be determined unless the 
examination is made for distance and 
near. As to the instruments, stereopsis 
can be just as accurately measured as 
visual acuity. Until World War I there 
was little concern about it because man 
was largely a terrestrial animal. Since 
the extension of aviation, however, a 
great deal of work has been done and 
devices suggested by Howard, Dolman, 
by Pulfrich, who brought out stereo- 
scopic cards, by Martin Cohen, by Conrad 
Berens, and by the speaker. It does not 
matter much what instrument is used, 
but the examination for stereopsis should 
be made a routine part of the examina- 
tion in every eye case. 

Dr. Ralph I. Lloyd said it was the first 
time at an eye meeting that he had heard 
reference to the fact that a patient does 
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not necessarily use both eyes for both 
distance and near. He became interested 
in this question many years ago and 
found that 20 percent of a group of 300 
office workers did not have binocular vi- 
sion for both distance and near. The de- 
termination of this function for both 
near and far should be a part of every 
eye examination, 

Dr. Ernst L. Metzger stated that for 
many mechanical jobs binocular vision 
and stereopsis should be tested not only 
in the examination room but also at the 
place where the work is actually per- 
formed. It was very revealing to see how 
the working conditions improve with the 
elimination of glare and the proper in- 
tensity and wave length of the illumina- 
tion. The advantage of the fluorescent 
light, for instance, is obvious in Dr. Red- 
way’s cases, where the objects were sta- 
tionary. Where we deal with moving ob- 
jects the stroboscopic effect may cause 
serious trouble and lead to early fatigue. 
The color of the illumination is impor- 
tant because the chromatic aberration of 
the human eye affects the accommoda- 
tion, the convergence, and the following 
of fast-moving objects with the eyes far 
more than one generally expects. The 
colors of short wave lengths are focused 
in the emmetropic eye in front of the 
retina, whereas the red end of the spec- 
trum is focused behind it. The resting 
emmetropic eye is focused for parallel 
beams of the yellow region of the spectral 
band. In mixed (white) light the chro- 
matic aberration is an error only in a 
physical optical sense; biologically it 
must be considered as a valuable aid for 
the accommodation and stereoscopic vi- 
sion. The influence of colors upon pos- 
ture and muscle tonus—not only of the 
eye muscles—which has been established 
in laboratory experiments, could easily 
be utilized in the selection of adequate 
illumination for special technical require- 
ments. 
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The ability to see stereoscopically jg 
not constant even with the same indiyig. 
ual. It changes considerably within the 
duration of one working day. It may im. 
prove during the first few hours on aC. 
count of training and certainly yij 
decline or even get lost in some people 
toward the end of the day on account of 
fatigue. 

These are only a few of the numeroys 
factors requiring careful consideration in 
ophthalmologic job analysis. They may 
help to find a more biologic basis for the 
relation of working time and relaxation 
in peace time and war industry, 

Dr. James W. Smith asked Dr. Dayid- 
son to explain how the scheduled loss js 
computed in workmen’s compensation 
cases when stereopsis is impaired follow- 
ing eye or head injuries. 

Dr. Davidson said the compensation js 
computed on the basis of the result of 
examination of the motor field. Only that 
part of the field which is lost is com- 
pensated for. Total absence of stereopsis 
is equivalent to loss of an eye. If there 
is an ophthalmoplegia of one elevator, 
there is a loss of stereopsis only in the 
field of that muscle. The lower half of 
the field is considered of greater impor- 
tance than the upper, and compensation 
for its loss is twice that of the loss of the 
upper field. 

Dr. Laurance D. Redway in closing 
said that fluorescent light contained a 
high percentage of blue, which would ful- 
fill the requirements of which Dr. Metz- 
ger spoke. 

He said that the laxity in prevention 
of accidents was not always on the part 
of management. In a few plants where 
the lighting was admittedly bad, if a doc- 
tor came into the plant with instruments 
or made suggestions, he engendered sus 
picion on the part of the employees. They 
were suspicious of what he was doing 
and considered him the agent of the man- 
agement. In such instances the work hat 
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to be done in a more circuitous way. 

As far as he knew, no other investiga- 
tions in connection with metal stencils 
had been done. He would be glad to hear 
of them, if they had. 


[INDUSTRIAL OPHTHALMOLOGY FROM THE 
STANDPOINT OF INDUSTRIAL HYGIENE 


Dr. LEONARD GREENBURG stated that 
from the public-health viewpoint, there 
are essentially five elements in the pro- 
gram for eyesight conservation. These 
are: 1. Preventive medical care. Greater 
emphasis is needed here especially in the 
prevention of syphilis, glaucoma, and 
other diseases which directly and indi- 
rectly contribute to blindness. 2. More 
eye examinations. These should begin at 
a younger age than at present and con- 
tinue past middle life at frequent inter- 
vals, In addition, the necessary medical 
and refractive care which these examina- 
tions disclose should be given. 3. Better 
seeing conditions. Many work through- 
out life under conditions of artificial 
illumination not conducive to the preser- 
vation of eyesight. There must be a con- 
tinuing campaign for more adequate and 
satisfactory illumination in the home, 
workshop, at play. 4. Control of acci- 
dental eye injuries. The campaign for the 
control of accidental eye injuries has 
hardly been touched in this country. In 
the home, at play, and in industry it is 
imperative that blindness be prevented 
on a wide scale. 5. Mass educational pro- 
gram, Over and above the aforementioned 
four elements in the picture there is re- 
quired a mass educational program from 
pre-school to late adult life, covering all 
phases of the problem. Dr. Greenburg 
made a plea for a designed program 
along these lines. 

Discussion. Mrs. Eleanor Brown Mer- 
till, Executive Director of the National 
Society for the Prevention of Blindness, 
emphasized the need for more complete 
statistical data. Responsibility for pre- 
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vention rests with management, labor, 
medical, nursing, and safety personnel, 
and with the employees. 

Mrs. Merrill referred to the survey of 
a group of 34 concerns, mentioned by 
Dr. Snell. Eye safety was found to be 
given relatively little attention. Few pro- 
vided for examining the eyes of em- 
ployees or took into account the part 
which “seeing” conditions might play in 
relation to every type of accident. Fol- 
lowing this survey, the National Society 
for the Prevention of Blindness is ex- 
tending its educational program in this 
field. The sale of Louis Resnick’s book, 
“Eye hazards in industry,” is being pro- 
moted; from it a brief digest has been 
prepared for distribution to safety en- 
gineers in training under the auspices of 
the National Committee’ for the Conser- 
vation of Manpower in War Industries; 
a primer is in preparation for manage- 
ment because the responsibility rests 
largely with management, which must be 
shown the need and the opportunity for 
safe and economic practice. 

During recent months there has been 
an increase in industrial accidents, and 
further increases may be expected under 
pressure of the growing production pro- 
gram. According to the American Social 
Hygiene Association, there has been an 
increase of venereal disease in industrial 
areas, and those concerned with preven- 
tion of blindness realize the significance 
of this to ocular health. The Association 
has studies under way in a Kentucky 
mining area and in a California aircraft- 
production area which should provide 
material of value for education of work- 
ers, their families, and the general public. 
In this connection it is worth noting 
that one large company in another state 
has asked the assistance of the National 
Society for the Prevention of Blindness 
in preparing a pamphlet for distribution 
to its workers, which will not only dis- 
cuss industrial safety but will include 
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information on eye care in the home and 
at various age levels. Thus the family 
can be educated through the industrial 
approach. Many similar moves could be 
taken. 

In closing, Mrs. Merrill referred to a 
poster she had recently seen carrying the 
slogan, “Every accident is a blow to 
safety.” The educational program should 
emphasize the fact that time lost in acci- 
dents means slowing up of defense ac- 
tivities, as well as added danger and 
general decrease in efficiency. 

Miss Grace S. Harper, Director, New 
York State Department of Social Wel- 
fare for the Blind, pointed out that under 
the educational laws records of eye tests 
and eye examinations should be available 
at the time that students leave the public 
schools, including vocational, trade, and 
technical schools. She said that if the 
educational laws were more adequately 
carried out, much of the information 
needed should be transferable to indus- 
trial management. Also that for younger 
applicants for employment the work per- 
mits issued by the Department of Educa- 
tion must include a description-of the 
physical disability of the minor and state 
the specific occupations in which the 
minor may engage. 

Dr. Percy Fridenberg said that the 
spoken word was better than the pam- 
phlet and suggested that the educational 
program for the prevention of eye in- 
juries might be aided if all the first-aid 
teachers, who have contact with many 
people, were instructed to speak for a 
few moments on this subject, pointing 
out that first aid is the last step and not 
the first. They could stress the need for 
periodic eye examinations and the pre- 
vention of accidents in the home. 

Dr. Adolf Posner emphasized the 
points made by Dr. Snell; namely, that 
the man should be fit for the job and the 
importance of the examination. He cited 
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two cases. The first case was that of ‘ 
man, 60 years of age, who for many 
years had worked in a boat yard which 
he owned. He wanted to get a job in ap. 
other boat yard. He had incipient cataray 
with vision of 20/70. He was required ty 
have 20/40. The foreman was particy. 
larly anxious to hire him as he was wel 
qualified for the job. The central part 
of the lens was clear. Pilocarpine was 
given. He passed the visual test and noy 
both he and the foreman are happy. The 
second case was that of a patient with 
keratoconus, with 20/400 as the best cor. 
rected vision. Ten years ago a New York 
oculist gave him the old spherical Zeiss 
contact lenses. He has not been able tp 
wear them but he puts them on for the 
civil service examination. He has taken 
24 examinations and passed all of them, 
Dr. Leonard Greenburg was very 
much interested in Miss Harper’s sug. 
gestion and felt that it should be followed 
and receive full consideration. The edu- 
cational program, he pointed out, is a 
very large task in itself. Much has been 
done in the preventive field, but much 
more remains to be done. Many con- 
panies, the outstanding one being the 
Pullman Car & Manufacturing Con- 
pany, have very few eye accidents, but 
there are many others which should en- 
ploy the compulsory-goggle program. 
He was interested in Dr. Posner’ 
cases and cited one of a highly skilled 
gear shaper who was offered another ané 
better job in a war industry at a salary 
of approximately $125.00 a week. He 
failed to pass the eye examination be 
cause of defective vision in one eye and 
in spite of the fact that he had been a 
the same job and had been successful for 
many years the plant doctor would not 
employ him because of his visual defect 


Sidney A. Fox, 
Secretary. 
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THE WAGNER BILL thority (1) to hire doctors—possibly all 
Perhaps by the time that this number doctors—at fixed salaries to provide 
of the Journal goes to press action will medical service; (2) To designate which 
have been taken on Senate Bill No. doctors can be specialists; (3) To deter- 
$1161, known as the Wagner Bill, now mine the number of individuals for whom 
before Congress. It may not, however, be any physician may provide service; (4) 
too late to make editorial comment about To determine arbitrarily what hospitals 
it. or clinics may provide service for pa- 
In this issue there are two articles that tients. It instructs the Surgeon General 
deal with subjects directly related to those to provide general and special medical 
covered in the Wagner Bill; namely, the care, laboratory tests, and hospitalization 
editorial on “Communistic rumblings” for all beneficiaries of the Social Security 
and the review of De Kruit’s book, Act and their dependents—estimated at 
“Kaiser wakes the doctors.” In brief, this 110,000,000 people. This bill also provides 
bill proposes placing in the hands of one for placing in the hands of the Surgeon 
man—the Surgeon General of the Pub- General of Public Health Service three 
lic Health Service—the power and au- billion dollars to meet the expense of this 
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medical care. Space will not permit de- 
tails of the plan, but it must be obvious 
that, if passed, the medical care of the 
people of America will for the most part 
be under Federal direction. 

The methods of handling the health of 
our people have been under fire for many 
years; perhaps at no time more than at 
present. Even the most ardent advocate 
of the current system must admit that it 
often falls far short of giving maximum 
medical care to a certain section of the 
people. 

It is perhaps an unfortunate fact that 
the rapid growth of America has tended 
to exalt the value of money often to the 
disparagement of finer things. Every man 
wants to have for himself and to provide 
for his dependents the best in schooling, 
housing, food, and clothing that can be 
had. His success in life is too generally 
measured by the appearance that his phy- 
sical properties present. The physician has 
not been unaffected by this trend—prob- 
ably the altruism of our fathers has been 
somewhat dimmed in us by this change; 
we tend to forget that the fundamental 
purpose of the healing art is the helping 
of others. The medical care that is best 
for the people and not necessarily the 
most remunerative for the physician is 
that which he must sponsor. 

The income tax with all its disagreeable 
features may prove the leavener; it is 
now, and in our generation and probably 
that of our children will continue to be, 
impossible to keep for oneself anything 
above a modest income. This may in the 
long run prove helpful to medical prac- 
tice. It may cause the physician to be 
more willing to direct his activities into 
the less remunerative channels ; it may di- 
vert his interest from rich patients—in 
the first place, there will not be rich pa- 
tients, and, in the second place, no mat- 
ter how large an income he might derive 


from them he would not be able to retain 
it. 

However, regardless of what change 
shall be made in the administration of 
medical care, one thing is certain, and 
that is that to have this completely under 
the control of the Government, with the 
physician having no voice in it, will not be 
of the greatest advantage to the patient 
and will surely work a serious detriment 
to the physician. Doctors must agree on 
this point no matter how much they may 
disagree on other phases of the people's 
care. Undoubtedly in the immediate fy. 
ture the doctors of America must actively 
and personally take action on the eco- 
nomics of medical care, or the matter wil] 
be taken out of their hands. If they con- 
tinue to leave this to a few representatives 
who may not truly represent their 
thoughts, Government or State control 
appears inevitable. The action that must 
be taken now is to write to your repre- 
sentatives in Congress that you regard 
the Wagner Bill as pernicious and urge 
them to vote against it. 

Lawrence T. Post. 


COMMUNISTIC RUMBLINGS 


In the development of social and po- 
litical reorganization few will dispute that 
evolution is distinctly to be preferred to 
revolution. Not infrequently, reform 
measures are found to have been adopted 
without adequate understanding as to the 
results which might be expected. Mistakes 
have to be corrected in the light of ex- 
perience. The sum total of human happi- 
ness and efficiency is likely to be greater, 
and the shocks and disasters arising 
from misjudgment may be expected to be 
less formidable, if change proceeds gradu- 
ally than if it occurs with explosive and 
overwhelming force. 

Yet revolutions, more or less violent 
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and explosive in character, are often 
rendered inevitable by the obstinate and 
misguided resistance of vested interests 
to the pent-up forces of progress. Un- 
fortunately, sweeping change sometimes 
does as much harm as good, at least for 
the time being, even though the final ac- 
counting may show gain rather than loss. 
False steps made on a heroic scale may 
be later corrected, but in the meantime 
great harm may have been done to large 
sections of the population, or even to the 
social and economic structure. 

In the name of freedom and justice, the 
forces unleashed by the French Revolu- 
tion perpetrated much that was unjust 
and tyrannical. History will probably 
make the same criticism of the Commu- 
nist revolution in Russia. Happily, the 
Russian movement can take credit for 
many contributions to progress, not mere- 
ly in Russia, but throughout the world. 

Sociologically speaking, the rank of 
any nation in the scale of development 
may be estimated according to the educa- 
tional condition of its population. Gen- 
eral progress is impossible in the presence 
of wide-spread illiteracy. A printing press 
accessible to every citizen will go far to 
make stagnation impossible. 

The development of medical knowledge 
and the efficiency of medical care are also 
broadly parallel with the educational 
status of the people. Among the world’s 
most important masses of population, In- 
dia and China still show a grievous pre- 
ponderance of illiteracy. In each of these 
two countries the great majority of the 
inhabitants are practically without medi- 
cal care, except so far as it is provided 
through the traditional knowledge and 
skill of the primitive citizen. 

Twenty-five years ago, the Soviet So- 
cialist Republic, heir to the weaknesses of 
the Czarist régime, had a population of 
whom 70 percent were illiterate. At that 


time, Russia had something like 24,000 
physicians. Shortly before Hitler’s in- 
vasion of Russia, the number of physi- 
cians in that country was put at 170,000 ;* 
and we are told that in the present war 
this body of fully trained physicians is 
supplemented by 500,000 so-called “Feld- 
shers” (a sort of surgical helper), less 
completely trained in medicine, and about 
one half of whom are women. In the 
same period, partially through adult edu- 
cation, the percentage of illiterates among 
the Russian population has been reduced 
to less than ten. 

In backward countries, it is obvious 
that retardation as to elementary educa- 
tion, and inefficiency in regard to the pro- 
vision of medical service, could hardly 
be overcome in a short period without 
bureaucratic interference. The slow proc- 
esses of natural development, alike as to 
literacy and as regards provision and ac- 
ceptance of medical care, would have 
been quite inadequate to bring the Soviet 
Socialist Republic to its present relatively 
high level in both relationships. In the 
large centers of population the Russian 
government has found it necessary to 
establish a type of medical organization 
such as would be viewed with alarm by 
the physicians of the United States. 

Although a certain amount of private 
practice is permitted, we are told that 
almost all Russian physicians are em- 
ployed by the Soviet government. The 
greatest emphasis is laid upon preventive 
medicine and hygiene, and the care of 
mother and child. There are many rest 
homes and sanitaria for Russian soldiers 
and workers and their families, a number 
of these structures having formerly been 
palaces belonging to the royalty and no- 
bility. We are assured that medical stand- 


* A recent article by Rubenstein (California 
and Western Medicine, 1943, July) puts the 
number of physicians at 200,000. 
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ards have been improved during and in 
spite of the war. When the capture of 
Moscow was threatened by the Germans, 
medical students and teachers were 
evacuated to the rear, along with other 
scientific and educational organizations. 

Another interesting example of gov- 
ernmental intervention concerning medi- 
cal service in a medically backward coun- 
try is to be found in Mexico (see Michael 
Scully, Pan-American Magazine, 1943, 
February). In the year 1936 a survey dis- 
closed that of Mexico’s seventeen or 
eighteen million inhabitants twelve mil- 
lion were without any sort of modern 
medical care. The conclusion was reached 
that Mexico needed 18,000 physicians, 
whereas it had only 4,500, 90 percent of 
whom practiced in the larger cities. 

Under the guidance of Gustavo Baz, 
Dean of the Faculty of Medicine of the 
National University, vigorous measures 
were initiated. In the first place, 260 
senior students of the medical depart- 
ment were made “provisionally” Doctors 
of Medicine, and were given (during 
their vacation period) the task of intro- 
ducing the indispensable rudiments of 
public health, that of teaching hygiene, 
and that of collecting facts and statistics 
concerning life in the rural areas. 

One of these enthusiastic young under- 
graduates was killed by superstitious In- 
dians who had refused to accept his mod- 
ern treatment of a case of diphtheria. 
Eleven were attacked by Indians but es- 
caped serious harm. In several instances, 
troops had to be sent for protection of 
physicians and nurses. 

The valuable information obtained 
through these youthful missionaries of 
7Esculapius resulted in an important fur- 
ther step. It was believed necessary to 
provide ultimately 12,000 more physicians 
for the care of new regional hospitals 
and ambulatory services. In 1937, there- 
fore, President Cardenas approved a new 
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plan. Each year, an important numb, 
of the best graduates of the Preliminary 
scientific course are enrolled in the ney. 
ly inaugurated School of Rural Medicine 
The expenses of these students are borne 
by the state. After graduation from the 
School of Rural Medicine they mug 
serve at least five years in the Rural 
Medical Service of Mexico. The course 
of training devotes special attention to 
tropical diseases, and includes obligatory 
studies in dentistry and veterinary medj- 
cine. It is hoped ultimately to draw 
steadily increasing number of such sty- 
dents from the youth of the Indian yi. 
lages, so that they may return to practice 
among their own people. 

The physician of the United States is 
ordinarily an inveterate individualist, 
with a great fear and dislike of regimen- 
tation. He desires to serve the public in 
his particular way. He is not afraid to 
work, but he likes to preserve the feeling 
that he is his own master and can practice 
medicine when, where, and how he 
pleases, without state control. He fre- 
quently derides and despises what is 
known as contract practice. 

Yet he has seen his activities more and 
more limited by municipal and privately 
endowed activity in the provision of 
medical facilities. When he becomes a 
part of such municipal or charitable ur- 
dertakings he usually shows a somewhat 
surprising willingness to serve without 
pay, apparently feeling that only thus can 
he maintain on the one hand an adequate 
body of experience and on the other hand 
a sufficient reputation among the com- 
munity. He is apt to flatter himself that 
these services are performed in a spirit 
of altruism. But he commonly harbors 
a more or less vague idea that he is re 
imbursed for such services by the scale 
of fees which he is able to levy from most 
of his private patients, and especially 
from the more prosperous ainong them. 
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There is a good deal of support, both 
in experience and in a knowledge of hu- 
man nature, for the belief that medical 
care rendered by the physician as a state 
employee would prove less efficient than 
private practice. Few will deny that pro- 
fessional obligation to the individual pa- 
tient affords the highest type of medical 
care. Many unpleasant details about the 
English panel system have been recorded, 
and even worse statements have been 
made regarding the German Kranken- 
kassen. 

Generally speaking, the population of 
the United States no doubt fares better as 
to medical care than any other population 
in the world, in spite of a recent state- 
ment that “the medical scientists of Rus- 
sia are being given better opportunity to 
produce good work than in any other 
country . . . Their conditions of work 
are well nigh ideal.” There is perhaps in 
this country less excuse than anywhere in 
the world for a system of state medicine, 
with its tendency to bureaucratic red tape 
and weakening of the sense of individual 
responsibility. 

The provisions of the Wagner bill 
which deal with the organization of state 
medical care will no doubt be opposed to 
the bitter end by organized medicine, as 
well as by the drug manufacturers who 
have already taken a prominent part in 
the movement of opposition. 

As a quick remedy for some of the so- 
ciological diseases of the past, a more or 
less communistic structure of society is 
bound to appeal to the reformers of India 
and China, and in some degree to those of 
Mexico. The conditions which exist in 
those retarded countries do not prevail 
here in any great degree. Yet we must not 
blind ourselves to the fact that even in 
the United States the provision of medi- 
cal care is not uniformly all that could 
be desired. The codperation of the pro- 
fession in the organization of various 
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systems of group medical practice is at 
least a partial admission that improve- 
ment is possible. 

The abolition of private practice in the 
United States is altogether unlikely. The 
greater the general prosperity in any 
country, the greater the tendency for at 
least a large part of the community to de- 
mand private medical care. But is it al- 
together reasonable to suppose that such 
further extension of state medicine as 
proves inevitable will be entirely bad, or 
necessarily more corrupt and inefficient 
than much that now occurs in private 
work among corresponding strata of the 
general population? 

We are told that in Mexico something 
very like a missionary spirit of enthusi- 
astic service has been shown by the young 
physicians who have been trained for 
work in the backward communities. Con- 
cerning Russia, similar statements are 
too frequent and too explicit to be alto- 
gether incredible. Thus, for example, 
Lipetz (Postgraduate Medical Journal, 
1942, January) praises the teamwork be- 
tween different specialists, and the friend- 
ly discussions between doctor and patient, 
in a polyclinic near Moscow. We are re- 
minded that “the doctor’s working day 
is spent in seeing patients and not in rush- 
ing about from nursing homes to hospi- 
tals or covering a large mileage through 
the busy streets of towns . . . In the 
Soviet Union each is a full-time worker 
in his institution.” As to qualification, 
Lipetz found it high, judged by British 
standards of general practice, although 
judged by British hospital standards it 
was often less than would be expected 
from a hospital consultant in England. 

Lipetz quotes an English informant as 
attributing such virtues as are possessed 
by the Russian medical system, espe- 
cially in relation to scientific development, 
to “the fact that the supreme body in 


Soviet medicine, the Commissariat of 
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Health,” is “largely composed of eminent 
practical clinicians and scientists.” If, in 
spite of the organized opposition, a plan 
for state medical care is adopted by the 
national government of the United States, 
it should be administered by “eminent 
practical clinicians and scientists” and not 
by a group of lay bureaucrats whose pet 
theories may encourage the worst rather 
than the best possibilities of the relation 
between physician and patient. 
W. H. Crisp. 


BOOK NOTICES ' 


TRANSACTIONS, SECTION ON 
OPHTHALMOLOGY, AMERICAN 


MEDICAL ASSOCIATION, 1942. 
Clothbound, 372 pages, illustrated. 


Printed by the American Medical As- 

sociation, Chicago, IIl. 

This volume presents the 15 papers 
which were read at the meetings of the 
Section on Ophthalmology at the 93d an- 
nual session of the American Medical As- 
sociation, held at Atlantic City, on June 
8th to 12th. The chairman’s address by 
Dr. Lawrence T. Post, “Lifelong care of 
the eyes,” sketched briefly the highlights 
of preventive ophthalmology—prenatal, 
childhood, and adult. Of interest is the 
discussion of degenerative (senile) ocular 
diseases, in which a summation is made 
of possible dynamic approaches to this 
problem. 

Dr. Lowell S. Selling reported on “The 
ophthalmologist’s place in the prevention 
of traffic accidents,” stressing the fact 
that visual acuity alone is not even a 
fairly accurate index of a person’s ability 
to drive an automobile, and that color 
vision does not seem to be of prme im- 
portance in the matter of safe driving. 
“The removal of metallic foreign bodies 
from the eyeball and from the orbit” was 
considered by Dr. Edmund B. Spaeth, 
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with particular regard to procedures ang 
instruments which are of considerable 
aid, and which are too little used in this 
type of surgery. Dr. Spaeth presented the 
various methods of using roentgenog- 
raphy to assist in localization and t¢. 
moval of foreign bodies, and this discys. 
sion was amplified by photographs an4 
case histories. Included is a description of 
the use of air injection into Tenon’s cap. 
sule, as an aid in localization, and of the 
proper use of the endoscope of Thorpe, 

Drs. C. S. O’Brien and J. H. Allen, in 
“Ocular changes in young diabetic pe- 
tients” presented an interesting, pithy 
summary of their study of 555 young dia- 
betics, revealing the interesting fact that 
4 percent of them showed diabetic re. 
inopathy; and that 13.8 percent of 26 
patients showed diabetic lens changes. Of 
great importance in this paper, as js 
brought out in the comment, is the fact 
that it seems to go a long way toward 
settling the question of whether or not 
there is such a pathologic entity as dia 
betic retinitis, since in most of these pa- 
tients no other disease was found. The 
paper of Dr. James W. Smith, entitled 
“Ochronosis of the sclera and cornea 
complicating alkaptonuria,” is an excel- 
lent elucidation of a metabolic disease 
little known to ophthalmologists. The 
thoroughness and clarity of this study of 
the literature, of the theories advanced to 
explain this metabolic disorder, and of 
the presentation of cases make interesting 
reading. The article is well illustrated and 
contains colored plates of the gross and 
slitlamp ocular findings. Drs. Joseph 
Tiffin and Hedwig S. Kuhn reported on 
“Color discrimination in industry,” based 
on a survey of 7,000 industrial employees. 
The authors do not describe the color test 
used in their study. 

Dr. Walter B. Lancaster made an it- 
teresting addition to the literature 
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ture, scope, and significance of anisei- 
konia.” The classification of types of ani- 
seikonia, particularly the description of 
yarious normal forms, should aid many 
ophthalmologists in their understanding 
of this condition. Dr. Lancaster discussed 
the mechanisms by which abnormal 
aniseikonia is dealt with by the organ- 
ism; he posed the very interesting ques- 
tion of how aniseikonia causes the symp- 
toms of eyestrain. Dr. F. H. Verhoeff 
presented a “Simple quantitative test for 
acuity and reliability of binocular stere- 
opsis.” Directions for the construction of 
this device are included, and a system 
presented for the grading of acuity of 
stereopsis, based on the Snellen notation 
for visual acuity. The test is compared to 
the Howard-Dolman test for stereopsis. 
The abstract of the discussion of this 
paper presents several interesting views 
on the determination of binocular stereop- 
sis. 

Of the four papers that comprised the 
symposium on “Geriatrics,” three are 
reproduced in this volume. They are: 
“Medical geriatrics” by Dr. George M. 
Piersol, “Neuropsychiatric geriatrics” by 
Dr. Henry W. Woltman, and “Aging 
process in eye and adnexa” by Dr. Con- 
rad Berens. This last paper is a detailed 
consideration of senile changes—“nor- 
mal”—of each of the ocular and orbital 
tissues, as well as pathologic senile 
changes in the retina, lens, and optic 
nerve. Glaucoma, malignancies, and cata- 
ract are discussed. 

Dr. T. L. Terry presented “Fibroblas- 
tic overgrowth of persistent tunica vascu- 
losa lentis in premature infants. IV. Etio- 
logic factors.” Here Dr. Terry speculates 
on the possible causes of this uncommon 
condition and suggests a theory based on 
the precocious increase in blood pres- 
sure before disappearance of the hyaloid 
artery. This would stimulate a fibroblastic 
overgrowth to support the hypertrophied 
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hyaloid system. Dr. J. Goldsmith con- 
tributed a detailed, carefully worked-out 
study of the “Dynamics of intracapsular 
cataract extraction.”’ Using freshly enu- 
cleated cadaver eyes, a series of experi- 
ments was performed under slitlamp ob- 
servation leading to the conclusions that 
Hanover’s canal is an anatomic, closed 
space ; that the hyaloid membrane has no 
zonular fibers in relation to it; that, 
in intracapsular extraction, tumbling 
coupled with external pressure over the 
scleral surface produced the most effi- 
cient and least traumatizing rupture of 
the zonule. This article is accompanied 
by numerous photographs. 

Dr. Moacyr E. Alvaro, guest of the 
Section on Ophthalmology, presented 
“Effects other than anti-infectious of 
sulfonamide compounds on the eye.” This 
paper summarizes the ocular complica- 
tions of sulfonamide therapy reported in 
the literature, with special emphasis on 
transient myopia, the most commonly re- 
ported complication. Dr. Alvaro points 
out that there is some relation indicated 
between the amount of sulfonamide ad- 
ministered, the duration of the therapy, 
and the degree of myopia. The exact 
mechanism of the phenomenon is not yet 
known. Dr. Edward Steiren presented to 
the meeting a “Metal safety and glare 
goggle.” 

The numerous excellent papers in- 
cluded in this volume are in keeping with 
the high standards of the Section on Oph- 
thalmology with regard to research and 
observation. 

3enjamin Milder. 


KAISER WAKES THE DOCTORS. 
By Paul de Kruif. Clothbound, 158 
pages. New York, Harcourt, Brace and 
Company, 1943. Price, $3.00. 

This book is written in the usual dra- 
matic style that the author has assumed in 


and 
able 
this 
I the 
og- 
Te- 
Cus- 
and 
n of 
Cap- 
the 
Tpe, 
,in 
pa- 
ithy 
dia- 
that 
Tet- 
260 
Of 
is 
fact 
ard 
not 
dia- 
pa- 
he 
led 
ea 
el- 
ase 
he 
of 
to 
of 
ng 
nd 
nd 
ph 
on 
ed 
es, 
est 
on 


1106 OBITUARY 


order to catch the attention of the public. 
Such a method does not lend itself to 
a scientific portrayal of a subject, but the 
latter would not be read by the general 
public. De Kruif states that he has al- 
ways been an enthusiastic admirer of 
physicians, but that after a careful study 
of the economics of prepaid medical care 
as illustrated in the hospitals established 
by Henry J. Kaiser in connection with 
his shipbuilding plants and earlier Grand 
Coulee Dam project, he has become con- 
vinced that this, contrary to the opinion 
of organized doctors, is a most desirable 
method of handling the problem of ,sup- 
plying adequate medical treatment to the 
middle-income patients, who cannot af- 
ford the best that medicine has to offer 
unless they are willing to accept charity. 

In this book he describes in great de- 
tail the experience of Dr. Sidney Garfield 
with prepaid care, first among the men 
engaged in construction on the Arizona 
desert and later in the Kaiser projects. 
According to the author, this experiment 
was astonishingly successful not only in 
the care of the patients but also finan- 
cially. Modern hospitals were built at 
great expense but were rendered free 
from debt in a miraculously short period 
of time, due only to the payment of from 
5 to 7 cents per patient per day, which 
covered 60 percent of the expense, the 
money paid by interested insurance com- 
panies accounting for the remaining 40 
percent. Not only were beautiful hos- 
pitals built but they were equipped in the 
most approved modern manner, even in- 
cluding air conditioning, and a very com- 
plete staff of young physicians was em- 
ployed at excellent salaries. 

According to the author, stout objec- 
tion to these projects was registered by 
organized medicine and by many of the 
local physicians, but the essential value 
of the projects and the efficiency of their 


management were such as to overcome all 
objections. 

The author admits that this idea] han. 
dling of medical needs cannot be accom. 
plished everywhere in the United States 
without modification for the local condi- 
tions. He urges that it be directed }y 
physicians themselves and not by the cep. 
tral government. He is convinced that jt 
should be and will be the best method of 
administering medical care in the future 
for those who cannot provide for the 
great expense of physicians employed 
privately and who are not in the indigent 
class. 

Lawrence T. Post. 
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CLIFFORD BLACK WALKER, MD, 
1884-1943 


Clifford Black Walker died on July 3, 
1943, at the age of 58 years. He died dur- 
ing an acute exacerbation of a prolonged 
illness. This illness had interrupted his re- 
search of incalculable importance on 
separated retina. 

Dr. Walker was born in Cambridge, 
Vermont, on August 9, 1884. When he 
was three years of age his family moved 
to South Pasadena, California, where he 
received his preliminary education. He 
was graduated from the University of 
California in 1906 with the degree of 
Bachelor of Science and entered the 
School of Engineering, receiving his de 
gree. In 1911 he received the degree of 
Doctor of Medicine with honors from 
Johns Hopkins Medical School. 

It was at Johns Hopkins that Dr. 
Walker’s genius was first recognized. Dr. 
Harvey Cushing referred to him as “the 
modern Helmholtz.” Dr. Cushing 
enced Dr. Walker to come to Boston and 
in association with Cushing he did his 
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notable work on visual-field studies in re- 
lation to neurologic conditions. 

Dr. Walker entered the Massachusetts 
Eye and Ear Infirmary, taking both Eye 
and Ear, Nose, and Throat residencies. 
During his years there and thereafter his 
inventive and mechanical ability led to his 
designing numerous ophthalmic instru- 
ments. 

Dr. Walker finally became interested in 
the problem of separated retina, work 
for which he seemed predestined because 
of his natural mechanical ability, his 
mathematical mind, his interest in elec- 
trical engineering, and his inexhaustible 
imagination. He undertook the problem 
with a zeal and thoroughness that seemed 
fanatical to anyone not a perfectionist. 
One incident may illustrate this. A fare- 
well party was being given for Colonel 
and Mrs. Robert E. Wright by the Los 
Angeles Research Study Club. Through- 
out dinner and the entertainment that 
followed, Dr. Walker sat at a table in an 
obscure corner working on some elec- 
trodes for treating macular holes. Several 
people remarked to Colonel Wright about 
his eccentricity. No one knew that Dr. 
Walker was getting instruments ready 
for Colonel Wright to take back to India 
and there were but a few hours before he 
would be leaving. Some months later I 
heard Colonel Wright remark that what- 
ever Dr. Walker’s eccentricities might be, 
his instruments .were the most perfect he 
had ever used. 

Dr. Walker’s efforts on detached retina 
soon bore fruit. His local colleagues, ex- 
pressing deep respect for him and trust in 
his work, openly agreed to refer all de- 
tachment cases to him. This meant he ob- 
served and treated an exceptionally large 
number of cases. The results of his con- 
centrated effort were manifested in an in- 
crease in cases cured from approximately 
25 to 80 or 90 percent. Over a period of 
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about 15 years his technique became more 
and more perfect, and results more and 
more consistently satisfactory. Even to- 
day few ophthalmologists anywhere real- 
ize the possibility of so high a percentage 
of cures. They will achieve them only 
when Dr. Walker’s ideas and methods 
are better understood. He knew the litera- 
ture on the subject completely, and his 
technique incorporated the best ideas with 
his own. 

Dr. Walker was present at all local or 
national meetings where any phase of de- 
tachment of the retina was presented. 
Like most truly research-minded men, he 
was not interested in achieving fame 
through priority in publication or in eco- 
nomic reward, but was content to solve 
problems in his own mind. For this rea- 
son much of his work may be lost unless 
one ferrets it out of the proceedings of 
local eye meetings. He realized that time 
was short for what he wanted to accom- 
plish and worked to an extreme that has- 
tened his collapse. When younger asso- 
ciates warned him that he might defeat 
his own purpose, he would remark that, 
after all, Newton wasn’t producing after 
he was 35 years old, and he had to work 
before his brain was too old to have ideas. 
He always felt there “wasn’t enough 
time.” He begrudged the hours he spent 
sleeping. 

Dr. Walker was clinical professor of 
surgery (ophthalmology) at the Univer- 
sity of Southern California School of 
Medicine; formerly professor of clinical 
ophthalmology at the College of Medical 
Evangelists ; at one time assistant in oph- 
thalmology at the Harvard Medical 
School, Boston; served as a member of 
the American Board of Ophthalmology. 

He was a member of the American 
Academy of Ophthalmology and Oto- 
laryngology, American Ophthalmological 
Society, Association for Research in 
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Ophthalmology, Western Ophthalmologi- 
cal Society, and the Pacific Coast Oto- 
Ophthalmological Society. 

He was past president of the Los An- 
geles Society of Ophthalmology and Oto- 
laryngology; served on the staff of the 
California Hospital, Eye and Ear Hos- 
pital, Good Hope Clinic, Los Angeles 
County Hospital, and Hospital of Good 
Samaritan; formerly on the staff of the 
Peter Bent Brigham Hospital, Boston. 

In 1914, Dr. Walker received the first 
Knapp Medal from the Section on Oph- 
thalmology of the American Medical As- 
sociation for his paper on ‘““Topical diag- 
nosis of the hemiopic pupillary reaction 
and the Willbrand hemianopic prism phe- 
nomenon, with a new method of perform- 
ing the latter.” 

Dr. Walker had a loving and appeal- 
ing personality, born of true sympathy 
and consideration for his fellow men. He 
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was a gracious host, an ideal companion 
for a medical meeting, and in any gather. 
ing could entertain with lively and wity 
discussion and repartee on any subject 
His fund of knowledge related to eo. 
nomics, politics, music, or the arts, in. 
cluding culinary, was most amazing, He 
was very modern in his interest and hig 
way of life. He was the first in town tp 
have an automatic gear-shift, a Nov. 
chord, or any other modern invention tha 
was worthwhile. 

Dr. Walker is survived by his wife, 
Mary McAvoy Walker, who has been pa- 
tient and understanding throughout their 
20 years of married life, appreciative of 
his efforts in the pursuit of scientific 
truth. To her and to his friends and as. 
sociates, Dr. Walker’s death means 4 
great and irrevocable loss. 


S. Rodman Irvine. 


NOTICE TO SUBSCRIBERS 


This is to remind you that if you have interesting refraction cases, the proposed 
Refraction Department of the Journal would like to consider them for publication. 


Send your histories to the editor. 
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ABSTRACT DEPARTMENT 


EDITED By Dr. WILLIAM H. Crisp 


Abstracts are classified under the divisions listed below, which broadly correspond to those 


for 
belong 


merly used in the Ophthalmic Year Book. It must be remembered that any given paper may 
to several divisions of ophthalmology, although here it is mentioned only in one. Not all 


of the headings will necessarily be found in any one issue of the Journal. 


CLASSIFICATION 


1. General methods of diagnosis 

2 Therapeutics and operations 

3, Physiologic optics, refraction, and color 
vision 

4, Ocular movements 

5. Conjunctiva 

6. Cornea and sclera 

7 Uveal tract, sympathetic 
aqueous humor 

8. Glaucoma and ocular tension 

9, Crystalline lens 


disease, and 


10. Retina and vitreous 

11. Optic nerve and toxic amblyopias 

12. Visual tracts and centers 

13. Eyeball and orbit 

14. Eyelids and lacrimal apparatus 

15. Tumors 

16. Injuries 

17. Systemic diseases and parasites 

18. Hygiene, sociology, education, and history 

19. Anatomy, embryology, and comparative 
ophthalmology 


3 


PHYSIOLOGIC OPTICS, REFRACTION, 
AND COLOR VISION 


Yasuna, Elton. Homatropine-pare- 
drine emulsion as a cycloplegic. Arch. 
of Ophth., 1943, v. 30, July, pp. 87-92. 

There has been considerable litera- 
ture in the last few years upon the 
cycloplegic action of a mixture of 
homatropine and paredrine. The author 
reports further work on the problem, 
his study differing in three respects 
from that of any previous report. First- 
ly, instead of an aqueous solution, an 
emulsion was used consisting of pare- 
drine, homatropine, acacia, liquid pet- 
rolatum, glycerine, merthiolate, and 
water. Secondly, refraction was per- 
formed on each subject with the cyclo- 
plegic alone, either atropine sulphate 
or homatropine hydrobromide, and 
then with the homatropine-paredrine 
emulsion. The third difference was that 
the study was limited to hyperopic 
children from five to 16 years of age. 

Forty-six percent of the subjects 
studied with atropine sulphate ac- 
cepted more plus sphere with this 
cycloplegic than with paredrine-homa- 


1109 


tropine emulsion; 19 percent accepted 
less plus sphere, and in 35 percent of 
the cases the results were identical. 
One drop of an emulsion of paredrine 
hydrobromide plus homatropine hydro- 
bromide is a better cycloplegic than 
one drop of an aqueous solution of 
homatropine hydrobromide _ instilled 
every ten minutes for one hour. 

At the time of the refraction under 
the emulsion each patient was given 
a questionnaire. The reports indicated 
that the average child was able to read 
in about 16 hours, and that the average 
time for complete wearing off of the 
effect was 24 hours. Most patients pre- 
ferred this method of cycloplegia. (Ref- 
erences. ) Ralph W. Danielson. 


4 
OCULAR MOVEMENTS 

Gill, E. G., and Gressette, J. M. 
Management of crossed eyes based 
upon observation of 46 cases. Virginia 
Med. Monthly, 1942, v. 69, Aug., pp. 
420-422. 

Each strabismus case presents vari- 
ations which make diagnosis and treat- 
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ment difficult problems. The questions 
will arise whether a case is medical 
or surgical and what type of treatment 
is indicated, whether we can strive for 
only cosmetic or for cosmetic and 
physiologic results, or whether orth- 
optic training is of any avail. In order 
to arrive at a proper diagnosis, a def- 
inite routine examination is of impor- 
tance. The visual power, the fusion fac- 
ulty, and diplopia reactions are to be 
determined as well as the behavior of 
the eye movements under concomitant 
tests and the amount of deviation with 
and wthout glasses for far and near, 
and with and without cycloplegia. The 
writers classify strabismus as follows: 
pseudoparalytic, accommodative, due 
to or associated with fusion defects, due 
to or associated with amblyopia, due to 
or associated with neuromuscular de- 
fects, due to or associated with aniso- 
metropia, and due to or associated with 
multiple defects or hereditary tend- 
ency. The treatment should begin as 
soon as the squint becomes manifest, 
regardless of age. For orthoptic train- 
ing the age of the patient should be not 
less than four years, the vision in the 
poorer eye should be at least 20/40, and 
retinal correspondence must be normal. 
As to surgery the authors use the Lan- 
caster resection or a recession method 
for lateral strabismus. Surgical treat- 
ment is resorted to if the medical treat- 
ment is not successful in 6 to 12 
months. (Bibliography, 7 figures.) 
Melchiore Lombardo, 


Guibor, G. P. Ophthalmic prisms, 
some uses in ophthalmology. Amer. 
Jour. Ophth., 1943, v. 26, Aug., pp. 833- 
845. (One chart, 6 diagrams, refer- 
ences.) 


Hicks, A. M. Congenital paralysis of 
lateral rotators of eyes with paralysis 
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of muscles of face. Arch. of Ophth 
1943, v. 30, July, pp. 38-42. : 
Congenital bilateral paralysis of the 
muscles which move the eyes jn the 
horizontal plane and congenital bi- 
lateral paralysis of the muscles of the 
face occasionally occur together, The 
author reviews the literature and gives 
reports of four cases. (References) 
Ralph W. Danielson, 


Leopoldsberger, W. Influence of ex. 
ternal factors upon the fusion faculty, 
Wiener klin. Woch., 1942, Sept. 4, pp. 
705-711. (See Section 3, Physiologic 
optics, refraction, and color vision.) 


Luckiesh, M., and Moss, F. K. Initial 
and residual effects of ophthalmic 
prisms on visibility and accommoda. 
tion. Arch. of Ophth., 1943, v. 29, June, 
pp. 968-974. (See Section 3, Physiologic 
optics, refraction, and color vision.) 


5 
CONJUNCTIVA 


Feldman, L. A., and Sherman, H. 
Hypersensitiveness of the mucous 
membranes. 3. Slitlamp studies of the 
conjunctival reactions induced in nor- 
mal and in atopic persons with hista- 
mine, ethylmorphine, and atopens. 
Arch. of Ophth., 1943, v. 29, June, pp. 
989-995. 

The bulbar conjunctiva provides an 
ideal site for slitlamp study of reac- 
tions produced by application of vati- 
ous substances to the conjunctiva. A 
number of eyes were studied in this 
manner and the resulting reactions re- 
corded. When histamine or an allergin 
was instilled, the blood vessels dilated 
in the following sequence: deep large 
vessels, superficial fine vessels, super 
ficial large vessels, and finally the deep 
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fine vessels. The histamine and allergin 
reactions could not be differentiated. 
Ethylmorphine hydrochloride pro- 
duced dilatation mainly of the deep 
network and then slightly of the super- 
fcial vessels. Epinephrine hydrochlo- 
ride produced contraction of the vessels 
equally after all types of reaction. No 
essential difference was found between 
the specific reactions to antigens in- 
duced in the naturally sensitive con- 
junctiva and that produced in the pas- 
sively sensitized conjunctiva. Itching 
was characteristic of the reaction to 
pollen. With histamine and_ ethyl- 
morphine itching was usually absent 
but some of the subjects complained of 
a burning sensation. (4 tables.) 
John C. Long. 


McCulloch, J. C. Origin and patho- 
genicity of Pseudomonas pyocyanea in 
conjunctival sac. Arch. of Ophth., 1943, 
v. 29, June, pp. 924-935. 

Pseudomonas pyocyanea has long 
been known to produce a serious infec- 
tion of the eye, often with the forma- 
tion of corneal ulcer. The organism 
may be present in the normal flora of 
the eve, may be introduced by the use 
of contaminated eye drops, or may get 
into the eye from infection elsewhere 
in the body. 

A search of the bacteriologic data in 
about 5,000 case records of eye dis- 
eases observed at the Institute of 
Ophthalmology and Vanderbilt Clinic 
yielded 18 cases in which Ps. pyo- 
cyanea had been demonstrated. In 28 
percent of these cases it was found that 
the infection had been introduced 
through the use of contaminated eye 
drops. The organism produced corneal 
ulcer, endophthalmitis following  iri- 
dectomy, meibomitis, and infection 
after trephining. Cultures were made 
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of samples from all bottles of ophthal- 
mic solutions used in the hospital and 
in some private offices. The Ps. pyo- 
cyanea was found in an occasional 
bottle of pontocaine hydrochloride, 
pilocarpine hydrochloride, ethylmor- 
phine hydrochloride, scopolamine 
hydrobromide, and atropine sulphate 
solution. Contamination of physostig- 
mine salicylate and fluorescein was 
very frequent, especially the former. 
It was noted that if the solutions con- 
tained the organism, it was nearly 
always in pure culture, as the germ 
produces antibacterial agents. 

Various antiseptic agents were 
added to eye solutions containing Ps. 
pyocyanea. It was found that con- 
siderably higher concentrations were 
needed to sterilize physostigmine sal- 
icylate than to sterilize fluorescein. 
Boiling the solutions, and changing 
them frequently, seems to be the best 
way to assure sterility. A small amount 
of sodium sulphite will prevent the 
physostigmine solution from turning 
red. 

A culture of Ps. pyocyanea was in- 
stilled into rabbit eyes. It was found 
that conjunctivitis did not develop un- 
less the eye was occluded. The latter 
also increased the incidence and sever- 
ity of corneal invasion in experimental- 
ly infected ulcers. A filtrate of Ps. 
pyocyanea culture produced a severe 
conjunctivitis when instilled into rab- 
bit eyes, suggesting that toxic ma- 
terial released by the bacilli is prob- 
ably responsible for Ps.-pyocyanea 
conjunctivitis. 

A number of sulfonamide compounds 
were tested in vitro against the organ- 
ism. Of those tested, it was found that 
sulfathiazole and sulfadiazine were the 
most effective. (2 tables, references.) 
John C. Long. 
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6 
CORNEA AND SCLERA 


Conners, C. A., Eckardt, R. E., and 
Johnson, L. V. Riboflavin for rosacea 
keratitis, marginal corneal ulcers and 
catarrhal corneal infiltrates. Arch. of 
Ophth., 1943, v. 29, June, pp. 956-967. 


Rosacea keratitis, marginal corneal 
ulcers, and catarrhal corneal infiltrates 
all respond promptly to parenteral in- 
jection of riboflavin. These conditions 
are thought to result from actual or 
relative insufficiency of the flavopro- 
tein enzymes. Riboflavin is a compo- 
nent of at least nine enzymes that play 
an important role in cellular respira- 
tion. It is probable that the effect of 
Warburg’s yellow enzyme is insignifi- 
cant. 

The average riboflavin excretion and, 
hence, the intake of a series of patients 
with rosacea keratitis, was found to be 
considerably less than in a control 
group. Retention tests after intramus- 
cular injection of riboflavin indicated 
that patients with rosacea were defi- 
cient in this substance. 

In the series studied, only one pa- 
tient with typical superficial marginal 
infiltrates failed to respond to intra- 
venous use of riboflavin and oral ad- 
ministration of vitamin-B complex. 
This patient promptly recovered when 
riboflavin mixed wth whole blood was 
injected. It is thought that the whole 
blood supplied some factor or initiated 
some process necessary for the metab- 
olism of riboflavin. Corneal disease 
may result either from a diet deficient 
in riboflavin or from some disorder in 
the metabolism of riboflavin enzymes. 
(4 tables, references.) 

John C. Long. 


Farber, J. E., and Margulis, A. E. 
Blue scleras, brittle bones, and deaf- 
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ness. Arch. Internal Med., 1943, y. 7 
May, pp. 658-665. 


The authors report a previously yp. 
recorded family of 57 members, 12 of 
whom have been affected with the blue- 
scleras syndrome. Seven of the 12 
members have both blue scleras ang 
brittle bones. Four have these defects 
with deafness, and one has only the 
blue scleras. Eight of the affected mem. 
bers are males; four, females. The cop. 
dition is transmitted from generation 
to generation, affecting four genera. 
tions in the detailed genealogic family 
tree presented. Three members of the 
group have been studied in detail, 

T. E. Sanders, 


Folk, M. R. Marginal degeneration 
of cornea. Arch. of Ophth., 1943, y, 29 
June, pp. 975-980. 


Marginal degeneration of the cornea 
is a disease of unknown causation, is 
usually bilateral, and affects males in 
about 75 percent of the cases. Approxi- 
mately 559 cases have been described 
in some detail in the literature. The 
disease is probably not rare, but many 
cases escape detection because of its 
mildness. Typically the disease starts 
with a peripheral opacity closely re- 
sembling and usually superimposed on 
an arcus senilis, Gradually a gutter- 
like furrow appears, usually between 
the arcus and the limbus, but occasion- 
ally central to it. The epithelium is not 
destroyed but the gutter deepens with 
a shelving peripheral and steep central 
margin. The furrow becomes vascular- 
ized. As the gutter gets deeper an 
ectasia results from intraocular pres- 
sure. Finally there may be perforation 
of the furrow with prolapse of the iris 
The process is extremely slow, and the 
development of ectasia may require ten 
to twenty years, The chief symptoms 
visual failure due to the development 
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of gross astigmatism although at times 
there are irritative symptoms similar to 
those of a mild conjunctivitis. 

The author reports a case of this con- 
dition in a man of 21 years. The pa- 
tient complained of recurring attacks 
of irritation and slight photophobia. 
The eyes showed slight pericorneal in- 
jection and a corneal opacity. This 
opacity was circular and near the lim- 
bus, varying in width from 3 mm. 
vertically to 1.5 mm. horizontally. A 
pannus covered the entire opacity and 
within the opacity there were many 
chalky, punctate opacities. The slit- 
lamp showed some areas of beginning 
ectasia. The corrected vision of each 
eye was 0.8. Treatment consisted of 
sulfanilamide orally and sulfathiazole 
ointment locally. In addition, large 
doses of vitamins A, B, and D were 
given and tinted lenses prescribed. The 
patient showed improvement and the 
photophobia disappeared. The author 
states that it is too soon to predict the 
results and to claim that this is the 
proper method of treatment. (2 illus- 
trations, references.) John C. Long. 


Pullinger, B. D. A technique for the 
microscopic examination of the cornea. 
Jour. Path. and Bact., 1943, v. 60, Jan., 
pp. 97-99, 


The author describes a new tech- 
nique for silver staining of the cornea, 
especially useful for demonstrating the 
corneal corpuscles. It is also of par- 
ticular use in experimental work not 
adaptable to routine histologic exam- 
ination. T. E. Sanders. 


Perritt, R. A, Corneal transplanta- 
tion. Arch. of Ophth., 1943, v. 30, July, 
pp. 14-24. 

The author presents the evolution- 
ary stages through which his work on 
corneal transplantation has passed. He 


discusses sources of transplants, pres- 
ervation of the eyes, examination of the 
recipient eye, indications and contra- 
indications for surgery, histologic pre- 
requisites of the leukoma, and micro- 
scopic studies of the transplant. 

Cases have been classified into three 
groups: favorable, unfavorable, and for 
cosmetic effect alone. Cases are favor- 
able only if (1) intraocular tension is 
normal, (2) the diseased ocular tissue is 
limited to the cornea, (3) the corneal 
leukoma is not very dense although 
sufficiently so to cause considerable 
impairment of vision, and (4) clear 
areas surround the leukoma. The prog- 
nosis is favorable in quiet interstitial 
keratitis, keratoconus, blood staining 
of the cornea, and central circum- 
scribed corneal leukoma. 

The outlook is unfavorable when 
(1) a dense leukoma extends over al- 
most the entire cornea, (2) there is 
aphakia, (3) the intraocular tension is 
increased, or (4) there is corneal 
cloudiness with densely vascularized 
pannus. In this group of cases pre- 
liminary operations must be performed 
before corneal transplantation in order 
to prepare a more favorable soil for 
final keratoplasty. (11 case reports, 11 
figures, references). 

Ralph W. Danielson. 


7 


UVEAL TRACT, SYMPATHETIC 
DISEASE, AND AQUEOUS HUMOR 
Ellis, O. H. Free-floating cyst of the 

anterior chamber. Amer. Jour. Ophth., 
1943, v. 26, Aug., pp. 859-860. (Refer- 
ences. ) 


Meesmann, A. Practical importance 
of pupillary disturbances. Med. Klinik, 
1942, v. 38, Oct. 9, pp. 971-973. 


The author discusses briefly amau- 
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rotic, reflex, and absolute pupillary 
paralysis, and the tonic pupil. Kehrer 
and Adie have described 12 different 
types of the latter, the classification de- 
pending mainly on its association with 
other reflex anomalies. Absence of the 
patellar reflex is found in about 60 
percent, and exaggeration of this reflex 
in about 20 percent. Vasomotor dis- 
turbances, migraine, and _ pituitary 
symptoms are often found simultane- 
ously. A hereditary disposition seems 
to play a role in development of pupil- 
lary disturbances after infectious dis- 
eases, alcoholism, and other factors. 
Bertha A. Klien. 


Rooks, J. T. Adie’s syndrome. Arch. 
of Ophth., 1943, v. 29, June, pp. 936- 
941. 


Adie’s syndrome consists of a uni- 
lateral myotonic pupil associated with 
the loss of one or more of the deep 
tendon reflexes. The myotonic pupil 
is usually present in one eye only, is 
sometimes oval or irregular in shape, 
is nearly always larger than its fel- 
low, and is occasionally widely dilated. 
It may be partially or wholly inactive 
to light and incompletely or entirely 
inactive to accommodative effort. 
Adie’s syndrome is of unknown eti- 
ology and does not affect the general 
health or life expectancy. 

The author reports two cases of this 
condition. The first is of a 44-year-old 
man. The left pupil was dilated and 
failed to respond either to light or to 
accommodation. The knee, ankle, and 
cremasteric reflexes on the right side 
were absent. The second patient was a 
55-year-old man. His right pupil was 
irregular and dilated. It did not re- 
spond to light and accommodation in 
the usual way. The ankle reflexes were 
absent and the patellar reflex was 
elicited on the right side only after re- 
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enforcement. Neither patient gave any 
evidence of syphilis. (References.) 


John C, Long, 
Scheie, H. G., Moore, E., and Ad. 


‘ler, F. H. Physiology of aqueous jp 


completely iridectomized eyes, Arc}, 
of Ophth., 1943, v. 30, July, pp. 70-74: 
also Trans. Amer. Ophth. Soc., 194 
v. 40, p. 245. : 

It has been established that the 
aqueous humor contains less urea than 
the circulating blood. Urea should be 
present in equal amounts in aqueous 
and blood if the aqueous is formed by 
dialysis alone. The low urea content 
of aqueous has been attributed to lack 
of permeability of the blood-aqueous 
barrier to urea. The aqueous urea 
equals the blood urea only under one 
condition, and that is after the an- 
terior chamber has been opened, the 
aqueous evacuated, and the secondary 
or plasmoid aqueous allowed to form. 

In an attempt to throw light on these 
problems the authors iridectomized a 
large number of cat eyes and made 
various determinations. The fluid 
which reforms in the iridectomized eye 
has a higher protein content than the 
original aqueous, but never approaches 
that in an eye with an attached iris. 
The volume of the anterior chamber 
was considerably reduced, being ap- 
proximately 40 percent less than nor- 
mal. The tension was reduced 60 per- 
cent below normal. The high protein 
content of the secondary aqueous in 
normal eyes probably comes from the 
iris. The iris may also be concerned 
with the formation of normal aqueous. 

A number of practical points are sug- 
gested by these results. When there 
has been a hemorrhage into the at 
terior chamber as a result of trauma, 
it is probably better not to: dilate the 
pupil, since absorption of blood seems 
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to depend on the presence of the iris 
stroma. A basal iridectomy for glau- 
coma not only should be basal but 
should be broad. Part of the effect may 
be elimination of a portion of the 
filtering surface as well as freeing of 
the chamber angle. (4 tables, refer- 
ences. ) Ralph W. Danielson. 

Schlaegel, T. F., Jr., and Davis, J. B. 
The reaction of the rabbit eye to nor- 
mal horse serum. Amer. Jour. Ophth., 
1943, v. 26, Aug., pp. 785-798. (2 tables, 
9 photomicrographs, references. ) 


8 
GLAUCOMA AND OCULAR TENSION 


Posner, Adolph. Standardization and 
checking of Schidtz tonometers. Arch. 
of Ophth., 1943, v. 30, July, pp. 1-13. 

Every ophthalmologist has at one 
time or another doubted the reliability 
of his tonometer, and unfortunately 
has not had an adequate method or 
place for having his tonometer 
checked. In Europe checking stations 
were established about 1925, but the 
author organized the only one in the 
United States and it operated only 
from 1935 to 1939. 

The Committee on Glaucoma of the 
National Society for the Prevention of 
Blindness is now establishing a check- 
ing station for Schidtz tonometers at 
1790 Broadway, New York. 

This article discusses the specifica- 
tions for a tonometer, the equipment 
of a checking station, and the pro- 
cedure of checking tonometers. (Ref- 
erences, 7 figures.) 

Ralph W. Danielson. 


9 
CRYSTALLINE LENS 


McKee, T. L. Restoration of binocu- 
lar vision after unilateral cataract ex- 
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traction. Arch. of Ophth., 1943, v. 29, 
June, pp. 996-999, (See Section 3, 
Physiologic optics, refraction, and color 
vision. ) 
10 
RETINA AND VITREOUS 


Bock, R. H. Diabetic retinosis in the 
Chinese. Arch. of Ophth., 1943, v. 29, 
June, pp. 919-923. 

Among 183 Chinese patients with 
diabetes, 49 had diabetic retinosis. The 
age group with the highest incidence 
of retinosis was that between 50 and 
60 years. The average duration of the 
diabetes before the onset of the retinal 
condition was seven years. It was noted 
that the blood sugar of diabetic pa- 
tients with retinosis was consistently 
higher than in patients without it. 
Thus the average fasting blood sugar 
of those with retinosis was 209 mg. per 
hundred c.c., while those without 
retinal damage had an average of only 
174 mg. 

Renal function tests showed no 
greater incidence of impaired function 
in patients with retinosis than in those 
without. Also there was found to be 
no difference in the incidence of hyper- 
tension, arteriosclerosis, acetone bodies 
and cholesterol. The lesions of diabetic 
retinosis are most likely of capillary 
origin. It may be assumed from these 
statistical data that an increased blood- 
sugar content persisting over a long 
period damages the capillaries and thus 
indirectly is the cause of the fundus 


change. ( References.) 
John C. Long. 


Bower, L. E., Ditkowsky, S. P., 
Klien, B. A., and Bronstein, I. P. Ar- 
teriovenous angioma of mandible and 
retina with pronounced hematemesis 
and epistaxis. Amer. Jour. Dis. Chil- 
dren, 1942, v. 64, Dec., p. 1023. 
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A nine-year-old boy was admitted 
to the hospital for frequent epistaxis 
and hematemesis. At the admission an 
almost imperceptible bluish discolora- 
tion was found over the lower part of 
the left cheek. A thrill and a bruit 
synchronous with the entire cardiac 
cycle were elicited over this area. 
Roentgen examination revealed large 
cystic spaces in the left mandible. The 
lower incisors and the first molar were 
loose and movement of the teeth 
caused bleeding. After removal of the 
molar an infection set in and after heal- 
ing the roentgenogram failed to show 
the cystic spaces previously noted. The 
X ray further revealed that the left 
optic foramen was enlarged. The left 
pupil did not react to light. Fundus 
examination disclosed that from the 
optic disc a large number of tremen- 
dously dilated and dark-colored, tortu- 
ous vessels emerged, among which the 
arteries and veins were barely distin- 
guishable and some branches near the 
disc were three to four times their nor- 
mal size. The vessels formed pre- 
retinal and prepapillary loops, but to- 
ward the periphery they again took on 
a normal appearance. There were no 
retinal nodes or tumors. The conglom- 
eration of dilated, tortuous, and dark- 
colored vessels pointed to the existence 
of an arteriovenous communication. 


R. Grunfeld. 


11 
OPTIC NERVE AND TOXIC 
AMBLYOPIAS 

Argiiello, D. M., Lambre, P., and 
Tosi, B. Concerning a case of Crouzon 
disease. Arch. de Oft. de Buenos Aires, 
1941, v. 16, Dec., p. 665. 

The authors report a case of cranio- 
facial dysostosis or Crouzon disease, in 
an ll-year-old girl. Hereditary ante- 
cedents were entirely negative. The vi- 


sion was considerably reduced by the 
presence of optic atrophy, but X-ray 
examination of the skull showed the 
optic foramina to be essentially normal, 
The patient was of average intelligence, 
(Photographs, X-rays, bibliography.) 
Plinio Montalvan. 


Faber, H. K., and Towne, E, B. 
Early operation in premature cranial] 
synostosis, for the prevention of blind. 
ness and other sequelae. Jour. of Pedj- 
atrics, 1943, v. 22, March, p. 286, 


As soon as premature synostosis of 
the cranial sutures has been diagnosed, 
the authors advocate excision of strips 
of bone parallel to the closed suture or 
sutures, The operation has to be per- 
formed early in infancy, preferably be- 
fore the age of six months. By early 
operation, loss of vision, exophthalmos, 
cranial deformity, convulsions, and 
other serious sequelae can be pre- 
vented. 

Five case histories are given. All five 
patients were operated on early, and 
the operative results are highly satis- 
factory. The three older patients, 17, 
13, and five years after the operation, 
now have normal vision, normal ap- 
pearance, normal cranial circumfer- 
ence, and intelligence of superior 
grade. R. Grunfeld. 


Fink, W. H. The ocular pathology of 
methyl-alcohol poisoning. Amer. Jour. 
Ophth., 1943, v. 26, July, pp. 694-709, 
and Aug., pp. 802-815. (References.) 


Hansraj, J. Kroenlein’s operation for 
a case of cyst of the optic nerve. Indian 
Jour. Ophth., 1943, v. 4, Jan., pp. 68. 


Proptosis in a 32-year-old woman 
had developed slowly for about three 
years. The vision was failing rapidly 
and was reduced to counting fingers at 
five feet when the patient was first 
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seen by the writer. There were pain 
and restricted motion of the globe but 
temperature and blood-count were nor- 
mal. Diagnostic puncture behind the 
globe drew out a few drops of serous 
fluid. Kroenlein’s operation was done 
in preparation for removal of a possible 
tumor, but revealed a cyst of the optic 
nerve. The cyst wall was firmly adher- 
ent to Tenon’s capsule and only parts of 
it could be removed. The cyst refilled 
twice within a few days after the opera- 
tion, and was emptied by repeated 
punctures. After a month there was 
no reappearance of the proptosis and 
vision had returned to normal. 
Jerome B. Thomas. 


Kravitz, D. Pigmentation of the optic 
disc. Arch. of Ophth., 1943, v. 29, May, 
pp. 826-830. 


Kravitz reviews the literature and 


then reports three cases, very probably - 


congenital, in young people. These 
cases were found by fundus examina- 
tions incidental to refraction and, as 
one would expect, produced no symp- 
toms. The appearance of the pig- 
mented spots gave the impression that 
they were congenital pigmented nevi 
similar to those found on the skin. In- 
teresting was the presence of a cilio- 
retinal vessel in every case. The author 
agrees with the explanation given by 
Duke-Elder and Mann, that the pig- 
ment arises from primitive cells of the 
optic stalk which have regressed and 
developed characteristics of pigment- 
forming cells in a place where they 
should have developed other functions. 
Probably the anatomy of the optic disc, 
with the sparseness of fibers and vessels 
on the temporal side, makes this the 
usual site of predilection. (References, 
2 drawings.) Ralph W. Danielson. 


Loewenstein, A. Marginal hemor- 
thage on the disc. Partial cross tearing 


of the optic nerve. Clinical and histo- 
logical findings. Brit. Jour. Ophth., 
1943, v. 27, May, pp. 208-215. 


An ophthalmoscopic picture not 
hitherto mentioned in the literature is 
described. The patient had a perforat- 
ing wound in the sclera, caused by the 
dropping of a nail from a considerable 
height into his right eye. Examination 
revealed a clear cornea with deep an- 
terior chamber, 2 mm. of hyphema, 
and a small pupil with clear lens and a 
dull fundus reflex. No fundus details 
were visible and there was severe hypo- 
tonia. The vision was fingers at 0.5 m. 

Fourteen days later, in spite of dif- 
fuse vitreous opacities, a clear red ar- 
cuate band was visible at the temporal 
margin of the disc. The breadth was 
that of the central vein, and a pigment 
ring outlined the temporal margin of 
the red band. The marginal hemor- 
rhage remained unchanged in appear- 
ance during two months of observation. 
Three fine radial striate hemorrhages 
around the disc vanished during this 
period of observation. 

From analyses of histologic findings 
in other cases, the marginal arcuate 
hemorrhage is explained as due to a 
cross tear of peripheral nerve fibers at 
the insertion of Bruch’s membrane. (6 
illustrations, references.) 

Edna M. Reynolds. 


Ryan, E. Optochiasmic arachnoiditis. 
Arch. of Ophth., 1943, v. 29, May, pp. 
818-830. 


The author says there are still too 
few ophthalmologists who recognize 
the importance of this disease, its dire 
consequences to vision if not early 
diagnosed or suspected, and the excel- 
lent results that may be obtained by 
surgical intervention. The symptoma- 
tology is varied, but visual loss and 
headache are in the great majority of 
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cases the only symptoms complained of. 
The fundi may be completely normal, 
or examination may disclose a choked 
disc or an optic-nerve atrophy of either 
the primary or the secondary type. 
Any type of field defect may be en- 
countered. 

Ryan refers to the paper by Haus- 
man in which attention was called to 
the important role played by syphilis in 
arachnoiditis, and in which the syphi- 
litic forms were classified in three dis- 
tinct groups (Arch. of Ophth., 1940, v. 
23, p. 1107). Heretofore when specific 
fundus disease and field defects were 
encountered in syphilis, they were al- 
most universally considered to be due 
to parenchymatous disease of the nerve, 
regardless of evidence of tabes. The 
possibility that adhesions about the 
nerves and chiasm may cause the 
pathologic change has been insuffi- 
ciently considered. Patients with this 
type of arachnoiditis should be treated 
energetically. 

Three cases of optochiasmic arach- 
noiditis are reported, two in childhood 
and one in middle age. (Fields, refer- 
ences. ) Ralph W. Danielson. 


Steinberg, Theodore. Coloboma of 
the optic nerve. Amer. Jour. Ophth., 
1943, v. 26, Aug., pp. 846-849. (One 
fundus photograph, fields, bibliog- 
raphy.) 

12 
VISUAL TRACTS AND CENTERS 


Bender, M. B., and Savitsky, N. 
Micropsia and teleopsia limited to the 
temporal fields of vision. Arch. of 
Ophth., 1943, v. 29, June, pp. 904-908. 

Micropsia, teleopsia, and  meta- 
morphopsia are usually associated with 
lesions of the retina, cortex, or occi- 
pital lobe. The authors report the case 


* of a 35-year-old man with diabetes in- 


sipidus and other general symptoms of 
a lesion in the region of the chiasm, 
The patient had multiple small irregy. 
lar scotomas in the temporal fields 
chiefly in the inferior quadrants 
Throughout these areas also there Were 
definite micropsia, teleopsia, and 4 
tendency to reverse or turn the image 
of the object observed. Operation and 
later autopsy showed an epidermoid 
tumor in the interpeduncular space 
compressing the chiasm and the floor 
of the third ventricle. There was no 
brain lesion posterior to this region, 
This is an example of visual aberra- 
tions arising from a peripheral lesion, 
with no disturbance of the cortex or 
occipital lobe. (Fields, charts, refer- 
ences. ) John C. Long. 


Chace, R. R. Structural changes in 
external geniculate body of rat follow. 
ing removal of eyes. Arch. of Ophth. 
1943, v. 30, July, pp. 75-85. 

For many years research has been 
carried out on the problem of the cellu- 
lar response in the developing nervous 
system to the presence or absence of 
peripheral stimuli. In a consideration 
of these responses of the central nery- 
ous system to increased or decreased 
peripheral demands, one finds that the 
optic pathways lend themselves admir- 
ably to such changes. If one destroys 
an optic nerve or removes an eye, there 
is a somewhat progressive transforma- 
tion in the visual pathway. There seems 
to be no uniformity in the literature as 
to just how far back from the eye the 
changes extend. 

Experiments were, therefore, done 
on newborn and adult rats, The con- 
clusions are: (1) Removal of one eye 
from a newborn rat causes degenera- 
tion of the optic nerve and tract cor- 
responding to that eye. (2) The brains 
of rats born with microphthalmic or 
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degenerate eyes lack optic nerves, 
chiasms, and tracts, and the external 
eniculate bodies exhibit a definite 
hypoplasia. (3) Removal of one eye 
in an adult animal is followed by 
atrophy of the optic nerve. Gross 
changes have not been noted in the 
chiasma or optic tract, nor any micro- 
scopic alterations in the external ge- 
niculate body. (7 illustrations, 1 graph, 
3 tables, references.) 
Ralph W. Danielson. 


Frank, M., and Pijoan, M. Mumps 
and associated nephritis complicated by 
encephalitis and blindness. Southwest- 
ern Med., 1943, v. 27, April, pp. 95-97. 

The authors report the case of a 
fourteen-year-old Indian boy with 
acute epidemic bilateral parotitis, com- 
plicated by nephritis. After about six 
days headache and drowsiness super- 
vened; three days later the patient 
complained of absolute blindness. This 
lasted about three days and the vision 
then rapidly returned to normal. The 
ophthalmological and neurological ex- 
aminations were negative. No explana- 
tion is offered for the sudden loss of 
vision, but the symptoms of headache 
and drowsiness and the laboratory 
studies of the spinal fluid lead the au- 
thors to conclude that the essential 
disease complicating the parotitis was 
an encephalitis. The relation of the 
nephritis to the parotitis is not clear, 
but they subsided together. (9 refer- 
ences. ) Jerome B. Thomas. 


Levin, Max. Diplopia in narcolepsy. 
Arch. of Ophth., 1943, v. 29, June, pp. 
942-955. 

Narcolepsy is a syndrome character- 
ized by brief attacks of sleep and brief 
attacks of flaccid paralysis without loss 
of consciousness. The attacks usually 
occur in response to some emotion, 
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such as laughter or excitement. The 
author describes in considerable detail 
Pavlov’s work on internal inhibition 
and sleep, and states that attacks of 
narcolepsy occur with significant fre- 
quency under conditions duplicating 
those which in Pavlov’s experiments 
elicited manifestations of cerebral in- 
hibition. 

This and other factors suggest that 
narcolepsy results from a disturbance 
which renders the cortex unduly ex- 
haustible, the attacks of sleep arising 
from inhibition of just the motor cor- 
tex. Diplopia is frequent during at- 
tacks of this disorder and it is sug- 
gested that the diplopia arises from 
transitory inhibition of a cortical 
mechanism for binocular vision. (Ref- 
erences. ) John C. Long. 


Wagener, H. P., and Love, J. G. 
Fields of vision in cases of tumor of 
Rathke’s pouch. Arch. of Ophth., 1943, 
v. 29, June, pp. 873-887; also Trans. 
Amer. Ophth. Soc., 1942, v. 40, p. 305. 


This is an analysis of the ocular find- 
ings of 29 cases of Rathke-pouch tu- 
mors treated at the Mayo clinic. Loss of 
central vision in one or both eyes was 
observed in 26 of the 29 cases. Uni- 
lateral or bilateral central scotomas and 
amaurosis of one eye in association 
with other defects were striking fea- 
tures. Ophthalmoscopically the patients 
may present norma] optic discs, choked 
discs, simple pallor of the discs, or sim- 
ple atrophy of the nerve. Roentgeno- 
grams of the head were normal in 7 of 
the 29 cases. Early diagnosis and early 
surgical removal of the tumors is im- 
portant. Late postoperative data could 
be obtained from only 21 of the 29 pa- 
tients. Four had died. Of the remaining 
17, relatively successful results were 
obtained from operation in 12. (Fields, 
6 tables, references.) John C. Long. 
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13 
EYEBALL AND ORBIT 


Faber, H. K., and Towne, E. B. 
Early operation in premature cranial 
synostosis, for the prevention of blind- 
ness and other sequelae. Jour. of Pedi- 
atrics, 1943, v. 22, March, p. 286. (See 
Section 11, Optic nerve and _ toxic 
amblyopias.) 


Lloyd, R. I. Proptosis as a diagnostic 
problem, West Virginia Med. Jour., 
1943, v. 39, March, pp. 69-76. 


The writer simplifies the problem of 
diagnosis of proptosis by discussing 
the various types as they occur in age 
groups. The new-born infant heads the 
list with the serious eye injuries in- 
curred in the birth canal, especially in 
forceps deliveries. Other causes of 
proptosis evident at birth are naso- 
frontal meningocele and collections of 
fluid beneath the periosteum of the 
orbital roof. Other congenital defects 
are neurofibromatosis; abnormal posi- 
tion of the eye; and the Horner syn- 
drome of small optic fissure, retracted 
eye, and small pupil, due usually to in- 
jury of the brachial plexus during birth. 
During the next age group, which in- 
cludes children from two years on, 
chloroma and xanthomatosis may oc- 
cur. Infections of the orbital cellular 
tissues are fairly common in young 
children, originating in the nose and 
ethmoid cells. To save the eye, early 
incision of the abscess through the 
upper lid at the inner corner of the 
orbit is important, followed by col- 
laboration with the rhinologist to main- 
tain adequate drainage. There is a 
group of osseous dystrophies, tower 
skull the most common, in which the 
eyes are prominent. A mass of hard 
bone may form in the ethmoidal cells, 
growing slowly upward into the cranial 
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cavity, finally breaking through into 
the orbit, and pushing the eye forward 
Only in recent years has the attention 
of the profession been attracted by 
metastases to the orbit from abdominal 
malignancies, with resulting proptosis 
Basedow’s disease is probably the mos, 
common cause of proptosis, next to 
orbital infections from the paranasal 
sinuses. In conclusion the author em. 
phasizes the following points: (1) 
Acute proptosis with orbital inflamma. 
tion and pain is presumably due to an 
infection which has escaped from the 
ethmoidal cells and invaded the orbit 
(2) An acute proptosis during the 
nursing period, in an artificially fed 
infant, should be treated as due to 
scurvy until proven otherwise. (3) Pro- 
gressive proptosis coming on soon after 
birth should suggest hemorrhagic dis- 
ease of the new-born. (4) In children, 
a sudden proptosis with enlargement 
in the temporal fossa appearing soon 
afterward should suggest chloroma and 
an examination of the blood. (5) In 
every case of sudden protrusion of an 
eye without local inflammation, es- 


‘pecially after an accident, the stetho- 


scope should be used to search for a 
bruit which will clear the diagnosis, 
(5 plates.) Jerome B. Thomas. 


Murphy, E. S. Improvised exophthal- 
mometer. Arch. of Ophth., 1943, v. 29, 
May, p. 844. 


On an ordinary pair of compasses, 
the movable leg has a grooved cross- 
piece, and to the fixed leg is fastened 
a spatula which projects 18 mm. be- 
yond the plane of the shorter leg. The 
groove is placed on the lateral wall of 
the orbit, the spatula on the center of 
the cornea. The reading on the protrac- 
tor scale in degrees is multiplied by 
three, to give the amount of the propto- 
sis in millimeters. The readings agree 


ms 


with those of the Hertel exophthal- 


mometer. (2 photographs.) 
Ralph W. Danielson. 


O'Malley, C. L. C. Orbital emphyse- 
ma simulating cellulitis. Brit. Jour. 
Ophth., 1943, v. 27, May, pp. 222-226. 

Orbital emphysema with protosis 
was so severe that the eye was sub- 
jected to both exposure necrosis and 
strangulation from the tense eyelids 
and swollen conjunctiva. A diagnosis of 
orbital cellulitis was made and the orbit 
was opened. After the escape of a large 
amount of gas, the eyeball immediately 
settled into the orbit, and uneventful 


recovery followed. 
Edna M. Reynolds. 


Pendse, G. S. A rare congenital ocu- 
lar abnormality. Indian Jour. Ophth., 
1943, v. 4, Jan., p. 1. 

The writer reports a case of double 
anophthalmos accompanied by a small 
bluish cystoid swelling of the lower 
lid of one eye. Otherwise the lids and 
lashes were normal. No other abnor- 
malities, local or general, were found. A 
reasonable explanation of this anomaly 
is that no primary optic vesicle has 
budded out from the anterior primary 
encephalic vesicle, or that, having 
budded out, it has failed to form a 
secondary optic vesicle. The bluish 
cysts that sometimes are connected 
with rudimentary eyes are located in 
the lower part of the orbit or in the 
lower lid and contain retinal elements. 
(4 figures. ) Jerome B. Thomas. 


Smeltzer, G. K. A study of the retro- 
bulbar tissue in experimental exoph- 
thalmos in guinea pigs with reference 
to primary and secondary modifica- 
tions. Amer. Jour. Anatomy, 1943, v. 
72, March, pp. 149-165. 


In a series of thyroidectomized 
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guinea pigs exophthalmos was _ pro- 
duced by injection of anterior-pituitary 
extract. The exophthalmos is depend- 
ent upon and proportional to an in- 
crease in the mass of retrobulbar tis- 
sue. This consists of edematous infil- 
tration and hypertrophy of the orbital 
fat, which the author believes are the 
primary changes and not induced sec- 
ondarily by the exophthalmos. There 
is also hypertrophy of the extraocular 
muscles which may be partly secondary 
to the exophthalmos. 
T. E. Sanders. 


14 
EYELIDS AND LACRIMAL APPARATUS 


Berkley, W. L. Treatment of cicatri- 
cial entropion. United States Naval 
Med. Bull., 1943, v. 41, May, p. 729. 


The author describes a modified Ew- 
ing operation for the correction of 
cicatricial entropion of the upper or 
lower eyelid. A horizontal conjunctival 
incision is made on the everted eyelid, 
3 mm. from and parallel with the lid 
margin, The incision goes through the 
entire thickness of the tarsus and the 
flanking portions of the tarsus must be 
completely divided. One needle of a 
doubly-armed suture is passed through 
the conjunctiva overlying the proximal 
tarsal segment midway in the incision 
and 1 mm. from the edge, bringing it 
out through the cut surface of the 
underlying tarsus.' The needle is then 
passed into the cut surface of the distal 
tarsal segment, transfixing the entire 
segment plane and emerging on the 
skin surface above the lash margin. 
With the second needle a firm ‘bite is 
taken through the tarsus 2 mm. lateral 
to and behind the original entry of the 
needle and brought to the skin surface 
6 mm. behind the lash margin. The su- 
tures are tightened over a rubber splint. 
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Together with the operations sul- 
fonamide therapy was instituted. Good 
results were achieved, especially in 
cases with pannus and ulceration of 
the cornea. Two case histories are 
given. R. Grunfeld. 


Town, A. E. Congenital absence of 
lacrimal puncta in three members of a 
family. Arch. of Ophth., 1943, v. 29, 
May, pp. 767-771. 

The author reviews the literature of 
this rare anomaly and reports symp- 
toms, treatment, and results in three 
cases. (1 photograph, references.) , 

Ralph W. Danielson. 


15 
TUMORS 


Asbury, M. K., and Vail, D. Multiple 
primary malignant neoplasms. Amer. 
Jour. Ophth., 1943, v. 26, July, pp. 688- 
693. (4 illustrations, references.) 


Bedell, A. J. Bilateral metastatic 
carcinoma of the choroid. Arch. of 
Ophth., 1943, v. 30, July, pp. 25-37. 

Metastatic carcinoma of the choroid 
is a comparatively rare condition ; only 
about 250 cases have been reported. 
The author gives an exhaustive dis- 
cussion of the literature and reports a 
case in much detail. This case report 
is embellished by fundus photographs 
in black and white and also in color. 

The characteristic fundus change is 
primarily the appearance of a flat, pale, 
pinkish-gray area with a delimiting 
border which is faintly pigmented and 
with the extension in surface rather 
than in thickness. The tumor is usually 
thin. After a time there is a detach- 
ment of the retina with or without 
subsequent glaucoma. In most cases 
the growth eventually becomes bi- 
lateral, although the tumor is usually 


much more advanced in one eye than 
in the other. The location of choice jg 
the perimacula, but the metastasis may 
be in the optic nerve or ciliary body, 

Clinicians must be careful not to 
subject the patient to an unnecessary 
operation. Enucleation does not stop 
the extension from the primary growth, 
The eyeball should be removed only if 
it is the site of uncontrollable pain, 
(9 illustrations including 2 color plates 
extensive bibliography.) 


Ralph W. Danielson, 


Lloyd, R. LI. 
Amer. Jour. Ophth., 
pp. 799-801. (2 
ences. ) 


Retroillumination, 
1943, v. 26, Aug, 
illustrations, _refer- 


McCrea, W. B. E. Glioma of the 
retina. Brit. Jour Ophth., 1943, vy. 27, 
June, pp. 259-273. 

A clinical and pathological study 
based on 12 patients suffering from 
glioma of the retina treated in the 
Royal Victoria Eye and Ear Hospital 
from 1938 to 1942 inclusive is pre- 
sented. 

Two-thirds of the patients were 
three years old or less when they came 
under observation. One patient was 
67 years old (the oldest patient re- 
ported in the literature to date). In 
none of the cases was it possible to 
trace a hereditary factor. Three cases 
were bilateral (these were all fatal) 
and nine were unilateral. There was a 
history of trauma in two cases, five of 
the twelve patients are known to be 
dead, and six are alive and well after 
periods varying from four years to 
four months beyond excision of the 
eye. One case is untraced. Only one 
globe had definite extraocular exten- 
sion. Two cases had microscopically 
proved invasion of the orbital tissues. 
One case is of extraordinary interest in 
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that there was recovery in spite of in- 
vasion of the optic nerve as far as the 
lamina cribrosa, the patient being in 
good health three and a half years 
later. All the cases with optic nerve 
involvement behind the lamina cri- 
brosa died. There were eleven cases of 
retinoblastoma and one of neuro- 
epithelioma (in the patient aged 67 
years). (6 illustrations. ) 

Edna M. Reynolds. 


‘Nano, H. M. Fibroma of the sclero- 
corneal limbus. I.a Semana Méd., 1943, 
v. 50, May 13, pp. 1062-1065. 

The patient was a girl aged 11 years. 
The growth, lying astride the limbus 
with its center at the 8-o’clock position, 
was of a slightly rosy gray color and 
about the size of a small pea. The sur- 
face was smooth and glistening like 
that of the conjunctiva elsewhere. The 
tumor was hard, and was not movable 
on the subjacent tissues. The excised 
growth showed the characteristic struc- 
ture of a fibroma. W. H. Crisp. 


Xavier, J. de Paula. A case of retino- 
blastoma. Arquivos Brasileiros de Oft., 
1942, v. 5, Dec., pp. 277-281. 

Brief mention of two personal cases, 
one too far advanced for operation, the 
other subjected to enucleation and 
showing the orbital cavity in good con- 
dition two months later. (Gross and 
histologic photographs. ) 

W. H. Crisp. 


16 
INJURIES 


Atkinson, W. S. A colored reflex 
from the anterior capsule of the lens 
which occurs in mercurialism. Amer. 
Jour. Ophth., 1943, v. 26, July, pp. 685- 
688. (4 illustrations, 2 in color, refer- 
ences. ) 
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Bellows, J. G. Local toxic effects of 
sulfanilamide and some of its deriva- 
tives. Arch. of Ophth., 1943, v. 30, July, 
pp. 65-69. (See Section 2, Therapeutics 
and operations.) 


Benson, C. E. Treatment of photoph- 
thalmia following exposure to the 
rays of the welding arc. United States 
Naval Med. Bull., 1943, v. 41, May, p. 
737. 

The welder is nowadays well pro- 
tected from the action of the actinic 
rays, for he is shielded by his hood, 
but a bystander, even at a distance as 
great as 200 feet, may be affected by 
the rays of the welding arc or by a re- 
flected flash. The author treated 73 
cases with 2-percent butyn and 1-per- 
cent diethane hydrochloride, one drop 
every five minutes for four doses. A 
second group of 447 patients were 
treated with 0.25 percent nupercaine 
hydrochloride and 0.5 percent neosyn- 
ephrine hydrochloride dissolved in 
zephyran 1 to 5000, one drop every five 
minutes for four instillations. Identical 
results were achieved with either 
method. Neither of them influenced the 
speed of tissue repair but the patients 
were subjectively greatly improved 
and were able to return to work much 
earlier than was the case with any 
other method of treatment. 

R. Grunfeld. 


Crawford, R. A. D. A case of multiple 
intraocular foreign bodies. Brit. Jour. 
Ophth., 1943, v. 27, May, pp. 227-229. 

A number of weakly magnetic for- 
eign bodies entered the eye, one of 
them lodging on the disc. After five 
weeks of treatment and about 28 ses- 
sions with the Haab giant magnet the 
two largest particles were removed. 
Use of the giant magnet even with a 
very prolonged attempt such as was 
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necessary in this case is considered 
preferable to use of a scleral incision 
and a hand magnet, especially where 
there is involvement of the optic disc. 
Edna M. Reynolds. 


Glover, L. P. Bee sting of the cornea. 
Amer, Jour. Ophth., 1943, v. 26, July, 
p. 744. 


Godwin, E. D. War gas injuries of 
the eye. California and Western Med., 
1942, v. 57, Nov., pp. 299-301. 

Mustard gas is a clear oily fluid with 
an odor resembling that of mustard or 
garlic. It is discharged by artillery 
shells, trench mortars or bombs, or 
sprayed from aéroplanes. It is soluble 
in animal fat, which accounts for its 
rapid penetration into the skin of the 
eyelid. In very low concentration in the 
atmosphere it dulls the olfactory sense 
and exposure is effected without recog- 
nition. It acts upon cornea and conjunc- 
tiva as a protoplasmic poison. A latent 
period of from 2 to 48 hours precedes 
the symptoms. Reports state that 75 
to 90 percent of the cases are mild and 
recover in about two weeks. Other 
cases develop more intense reaction, 
the cornea takes on an “orange peel” 
texture, the lids are edematous, and mi- 
osis due to iris spasm develops. The 
surface of the conjunctiva is destroyed 
and convalescence requires several 
months, Immediate adjustment of the 
mask as soon as the odor is detected is 
advised. As treatment, irrigation of the 
eyes with a 2-percent solution of sodi- 
um bicarbonate several times a day to 
decrease the bacterial flora is indicated, 
or a normal saline bath or a 2-percent 
solution of boric acid, opening the lids 
to let the accumulated tears escape. 
Another agent, used alone or with 
mustard gas, is lewisite, which is a 
vesicant similar to mustard but with 
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the addition of arsenic. Its ocular |¢. 
sions are less destructive. (References,) 
Melchiore Lombardo. 


Gresser, E. B. Ocular injuries in 
chemical warfare. Harofé Haivri (He. 
brew Med. Jour.), 1943, v. 1, p. 52 (in 
English, p. 188). 

As far as eye lesions are concerned 
the different gases act uniformly, The 
severity of action depends only upon 
the concentration and solubility of the 
gas. Analysis of 1,500 cases treated in 
the last war revealed that 75 to &0 per- 
cent were mild lesions with no corneal 
involvement. The subjective com- 
plaints were: sense of burning, gritti- 
ness or sand in the eye, photophobia, 
and spasm of the eyelids. Ten to fifteen 
percent showed moderate burns with 
chemosis of the conjunctiva. The con- 
junctiva presented in parts a pearly- 
white appearance under which the ves- 
sels were dilated. Occasional puncti- 
form hemorrhages were seen, and vari- 
cosities and new-formed blood vessels 
remained after healing had taken place. 
The cornea presented minute, discrete, 
grayish spots not stained with fluores- 
cein but consisting of edematous epi- 
thelial cells, giving the cornea a rough- 
ened (orange-skin) appearance. Five 
percent of the cases were severe burns 
with surface loss and complications. 
They started out with punctate lesions, 
which rapidly became confluent and 
spread to the lower half of the cor- 
nea; or as a band across the area corre- 
sponding to the palpebral fissure. Peri- 
corneal injection and mild iritis may 
accompany the lesion. Deeper ulcera- 
tions may extend over the whole cornea 
and may cause ectasia and perforation. 

Treatment consists of continuous and 
copious lavage with normal saline, with 
weak acid, or with a 2-percent sodium 
bicarbonate solution. Anesthesia, band- 
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age, oil, or ointment is not to be used. 
Cold compresses and watery solutions 
of drugs for secondary infections are 


recommended. R. Grunfeld. 


Grifin, E. P., Gianturco, C., and 
Goldberg, S. Stereoscopic method for 
the localization of intraorbital foreign 
bodies. Radiology, 1943, v. 40, April, 
p. 371. 

The authors use a localizer consist- 
ing of a heavy base with a vertical mast 
to which is attached a movable pointer 
that can be fixed at any level. The end 
of the pointer is perforated along its 
axis for the insertion of a metal stem 
carrying an artificial eye. The corneal 
surface of the artificial eye is placed at 
a distance of exactly 1 mm. from the 
tip of the pointer. The artificial eye is 
shaped from wood to the average size 
of a normal human eye. Thin metal 
wires are placed along the corneo- 
scleral junction and along twelve me- 
ridians and along the equator. A metal 
stem protrudes from the center of the 
corneal surface along the axis of the 
artificial eye. 

While the patient lies prone on the 
table, the localizer is set in such a 
manner that the pointer is directed 
along the visual axis of the injured eye 
and its tip is exactly 1 mm. distant 
from the center of the cornea. A 
casette is centered under the eye, and 
the position of the casette is carefully 
marked. An X-ray exposure of the 
orbit is made. A second casette is 
placed under the eye and a new ex- 
posure is made with a stereoscopic shift 
of 3 mm. The patient is now removed 
from the X-ray table and the artificial 


_eye is placed in the tip of the localizer. 


A reexposure of the film is made with 
a low voltage, sufficient only to cast a 
light shadow over the previous roent- 
genogram of the orbit. The first casette 
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is now carefully replaced in its former 
position as marked, and the film is re- 
exposed with low voltage. 

Thus is obtained a stereoscopic film 
of the orbit upon which is cast the 
shadow of the artificial eye. The latter 
enables one to localize the foreign 
body with ease. R. Grunfeld. 


Neame, Humphrey. Removal of 


‘small magnetic foreign body from the 


eye eighteen months after the date of 
injury. Brit. Jour. Ophth., 1943, v. 27, 
May, pp. 226-227. 

A small metallic fragment was re- 
tained in the eye for 18 months without 
setting up any appreciable amount of 
siderosis and with no symptoms ex- 
cept slight injection. 

Edna M. Reynolds. 


Ranke, O. F. Function and protec- 
tion of the eye in wartime. Klin. Woch., 
1942, v. 21, Dec. 5, pp. 1072-1075. 


Protection has to be offered against 
dust and strong intensities of light. 
Statistics show that ultraviolet light is 
never a source of ocular damage except 
in high altitude. Any kind of glass, 
even untinted, has sufficient absorp- 
tive power against ultraviolet rays to 
afford proper protection, provided the 
spectacles fit so that lateral radiation is 
also eliminated. 

Protection from the visible part of 
the spectrum has to be planned in re- 
lation to actual retinal damage, and to 
discomfort caused by glare. The in- 
tensity of the light causing glare may 
vary from 3,000 to 10,000 lux, and an 
absorptive power of 75 percent by the 
protective lens is chosen by the army. 

Graphs included in this paper show 
the absorption of ultraviolet light by 
different kinds of glass, the intensity 
of illumination of a horizontal plane at 
various heights of the sun, which va- 
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ries from 25,000 to 100,000 lux, and 
the light reflection of different types of 
soil and street coverings. 

Bertha A. Klien. 


Rychener, R. O., and Ellett, E. C. 
Abscess of the crystalline lens. Amer. 
Jour. Ophth., 1943, v. 26, July, pp. 715- 
720. (7 illustrations, references. ) 


Staton, D. E. Certain eye observa- 
tions. The Mississippi Doctor, 1943, v. 
20, Jan., p. 348. 


Four small pieces of a nonmagnetic 
alloy—babbitt—were found deeply em- 
bedded in the cornea and were left 
there. One year elapsed and the eye 
tolerated the alloy well. 

A splinter of wood struck the only 
good eye of a 24-year-old man and 
made a quarter-inch-wide penetrating 
wound one eighth of an inch posterior 
to the limbus. Vitreous was oozing out 
of the wound when the author saw the 
patient thirty hours later. The author 
sutured the sclera but not the conjunc- 
tiva. The eye made a remarkable re- 
covery, with vision of 20/30. 

A nine-year-old boy was struck on 
the eye with a piece of concrete. It 
caused pain, redness, swelling, and 
blood in the anterior chamber which 
later stained the cornea badly. Three 
weeks later the other eye began to 
show signs of sympathetic ophthalmia, 
photophobia, tenderness, loss of vision, 
and slight haziness of the corneal endo- 
thelial layer. Beside atropine and so- 
dium salicylate by mouth, five intra- 
muscular injections of 20 c.c. of blood 
were given at three-day intervals. The 
sympathetic ophthalmia was cured 
completely. 

A pneumococcus ulcer became worse 
under curettage and cauterization. It 
extended over the whole lower part of 
the cornea. Sulfathiazole 20 gr. by 
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mouth four times a day and 2-percen 
numoquin hydrochloride solution 
times a day were without benefit. 
Thereafter 10-percent sulfathiazole was 
applied to the wound and sulfadiazine 
was given by mouth, and soon a dis. 
tinct improvement was noted, 

In another case of pneumococcus yl. 
cer sulfathiazole was dusted locally 
every two hours for four days, and 
every three hours for the next four 
days. Five days later the patient was 
considered well and was discharged, 

R. Grunfeld, 


17 
SYSTEMIC DISEASES AND PARASITES 


Allende, F. P. Ocular signs in 
brother and sister with juvenile tabes 
and general paralysis. Anales Argen- 
tinos de Oft., 1942, v. 3, April-May- 
June, p. 72. 

A brother aged 22 and a sister aged 
24 years, affected by inherited syphilis, 
are reported upon by Allende. They 
presented the picture of regular, un- 
equal, light-rigid, and widely dilated 
pupils. The nerveheads and vision were 
normal, There were also symptoms of 
general paralysis. The cases are mi- 
nutely described. Eugene M. Blake. 


Argafiaraz, Raul. Ocular syphilis. La 
Semana Med., 1943, v. 50, April 29, pp. 
911-922. 

This 12-page article presents to the 
general physician a useful review of 
the incidence of ocular syphilis and de- 
scriptions of a number of the most fre- 
quent manifestations of syphilis in the 
eye, including those seen with the oph- 
thalmoscope. (11 illustrations in color, 
tables, one graph.) W. H. Crisp. 


Ayo, Corrado. A toxic ocular reac- 
tion. 1. New property of Shwartzman 


toxins. Jour. of Immunology, 1943, v. 
46, March, p. 113. 

The phenomenon of local tissue-reac- 
tivity to bacterial filtrates, also called 
the Shwartzman phenomenon, results 
from combined use of local and intra- 
venous injections of bacterial toxins. 
Shwartzman produced local hemor- 
rhagic necrosis in rabbits at previously 
prepared skin-sites, following intrave- 
nous injection of filtrates from cultures 
of certain microdrganisms. The bacte- 
rial products causing this reaction are 
mainly derived from gram-negative 
microdrganisms. Guillery (1912) and 
Woods (1916) observed iridoconjuncti- 
val hyperemia in rabbits injected intra- 
venously with filtrates of chromobac- 
terium prodigiosum and coliform bac- 
teria, and they suggested a possible 
bearing on bilateral uveitis and other 
human intraocular conditions. All the 
bacterial filtrates potent for the 
Shwartzman phenomenon, but none of 
the others, produced the ocular reac- 
tion, Numerous bacterial cultures were 
grown and centrifugated by the author, 
who describes in detail the methods 
and materials used in his research. Ex- 
perimental observations are given on 
(1) ocular reaction to meningococcal 
toxin in rabbits, (2) regularity of oc- 
currence of the toxic ocular reaction 
(T.O.R.) to meningococcal toxin, (3) 
bacterial species producing the T.O.R., 
(4) determination of potency, time of 
appearance, and duration of T.O.R., (6) 
effectiveness of various routes of injec- 
tion, (7) detoxication of filtrates by for- 
maldehyde, (8) potency of stored fil- 
trates and their resistance to heat and 
pressure, and (9) purification by di- 
alysis. 

Protection against the ocular reac- 
tion was afforded by previous intra- 
cutaneous or intravenous injection of 
rabbits with Shwartzman’s filtrates, or 
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by injections of the venom of the moc- 
casin snake. The reaction was repro- 
duced in cats and dogs but failed in 
other usual laboratory animals. T.O.R. 
was obtained in 95 percent of a large 
number of rabbits. It represents a new 
property of the Shwartzman toxins 
and indicates their marked primary 
toxicity for the uveal tract of the rab- 
bit. (22 references, 2 figures, 4 tables.) 
Jerome B. Thomas. 


Ayo, Corrado. A toxic ocular reac- 
tion. 2. On the nature of the reaction. 
Jour. of Immunology, 1943, v. 46, 
March, p. 127. 

The “primary aqueous” (that ob- 
tained on a first paracentesis) does not 
coagulate in normal rabbits but coagu- 
lation does occur in the secondary 
aqueous obtained by a second para- 
centesis closely following the first one. 
Upon 
Shwartzman filtrates the primary 
aqueous was found to coagulate. The 
writer calls this the plasmoid-toxic 
aqueous. Various investigations de- 
scribed in this paper deal with the in- 
fluence of Shwartzman filtrates on 
ciliary-body permeability, and that of 
washed bacterial bodies on coagulation 
of the primary aqueous. The studies 
include permeability of the ciliary body 
to fluorescein staining, the role of fi- 
brinogen in coagulation of the plas- 
moid-toxic aqueous, and the local pro- 
tective action of adrenalin against the 
toxic ocular reactions. The author con- 
cludes that increased permeability of 
the ciliary body is a major factor in the 
mechanism of the toxic reactions, and 
that the fibrinogen system plays an es- 
sential role in coagulation of the plas- 
moid-toxic aqueous. A retrobulbar in- 
jection of adrenalin protects the eye 
against the reactions. (9 references, 2 
illustrations.) | Jerome B. Thomas. 
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Bragagnola, J. Orbital neuralgia 
from unerupted canine teeth. Anales 
Argentinos de Oft., 1942, v. 3, April- 
May-June, p. 63. 


A case of severe orbital neuralgia, 
occurring in a 39-year-old man, did not 
respond to ocular therapy. Radio- 
graphic study showed an unerupted 
canine on the same side as the neural- 
gia. Extraction of the tooth brought 
complete relief. The author discusses 
the frequency, etiology, and sympto- 
matology of the condition. Pain is 
caused by irritation or compression of 
a branch of the trigeminal. ; 

Eugene M. Blake. 


Dessoff, Joseph. The eye and related 
functional disturbances. Med. Annals 
Dist. of Columbia, 1943, v. 12, March, 
pp. 97-101. 


The writer discusses some of the 
psychosomatic disturbances as_ they 
affect the eye. Because the sense of 
sight is usually the most highly re- 
garded of all the senses it is natural 
that it should be the one most often 
disturbed by psychic influences. Pres- 
byopes constitute a large group in 
which functional disturbances are com- 
mon. The writer believes that neg- 
lected presbyopia is often the cause of 
hypochondriasis and of mild forms of 
melancholia. This may be due to fear 
of ensuing blindness or to concern over 
this indication of increasing age. The 
visual symptoms of hysteria are nu- 
merous and are often difficult to diag- 
nose. The characteristic feature is pro- 
nounced inconsistency and variability 
of the visual fields. By varying the dis- 
tance at which the field is taken one 
can bring out many discrepancies. In 
addition to impairment of vision hys- 
teria may manifest itself by ptosis, 
spasm of lids, anesthesia of cornea and 
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conjunctiva, nystagmus, conjugate de. 
viation and convergent squint, photo. 
phobia, and headaches. The ophtha. 
mologist too often ignores the impor- 
tance of eye dominance and handed. 
ness in the child’s ability to learp to 
read. Homolateral control of eye anq 
hand is the common rule, and contra. 
lateral control tends to create muscular 
and visual confusion. Some confusion 
in learning is suffered by many persons 
who are left-eyed and left-handed, by 
their difficulties are tremendously jp. 
creased if the original left-handed 
status becomes converted to right- 
handedness by training. Word-blind- 
ness, reversal of figures, and stammer. 
ing, followed by the development of 
behavior disorders, may occur. The 
earlier the pathologic phase is recog. 
nized the better for adequate treat- 
ment. The author is convinced that the 
relationship between blindness and in- 
sanity is much more common than is 
generally supposed. He briefly reviews 
three cases treated at St. Elizabeth's 
Hospital which demonstrate not only 
that insanity can be traced to loss of 
sight but that the relief of blindness by 
operation can restore the mental con- 
dition to normal, (2 references.) 
Jerome B. Thomas. 


Gomez-Marquez. Pathology in Hon- 
duras, and its relations with the pre- 
vention of blindness in that country. 
Ophth. Ibero Amer., 1942, v. 4, no. 3 
pp. 260-270 (in English, p. 271). 

This paper, addressed to a generl 
medical organization, discusses i 
broad terms the influence of various 
systemic disturbances in the produc 
tion of ocular disorders. 


Harley, R. D. Ocular myiasis (oph- 
thalmomyiasis). Amer. Jour. Ophth, 
1943, v. 26, July, pp. 742-743. 
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Meillon, B. de, and Gillespie, J. C. 
Note on a human eye worm. South 
African Med. Jour., 1943, v. 17, Jan. 9, 
pp. 5-6. 

A report of a case of infestation of 
the human eye by a nematode, prob- 
ably the first case reported in South 
Africa. The infestation was probably 
acquired in Central Africa, where the 
patient had resided for several years. 
The worm was removed from the sub- 
conjunctival tissues just above the 
lower fornix of the eye. It was 115 mm. 
long and 0.5 mm. wide. The essential 
factor in removal is the preparation of 
instruments beforehand and quickness 
in grasping the worm and covering tis- 
sues, and passing a suture around 
them. The prognosis in these cases is 
good, as microfilaria do not occur in 
human beings, and the complications 
resulting from them do not occur. (2 
figures. ) Jerome B. Thomas. 


Ormsby, O. S. Dermatologic lesions 
about the eyes. Amer. Jour. Ophth., 
1943, v. 26, Aug, pp. 850-855. (Refer- 
ences. ) 


Vazquez-Barriére, A. The eye in 
Nicolas-Favre disease. Arch. de Oft. de 
Buenos Aires, 1941, v. 16, Dec., p. 653. 


The author describes the ocular find- 
ings in a series of 366 cases of lympho- 
granuloma or Nicolas-Favre disease. 
From the biomicroscopic standpoint 
there is a marked increase in the visi- 
bility of the corneal nerves, particularly 
in the pupillary area, as found by the 
author in 28 percent of the patients. 
The intraocular tension was found be- 
low normal in 79.5 percent, and not 
infrequently this subnormal tension 
was below 10 mm. Hg. There was no 
relation between the tonometric figures 
and the degree of visibility of the cor- 
neal nerves, Ophthalmoscopically, en- 
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gorgement and tortuosity of the retinal 
veins and congestion with blurring of 
the margins of the papilla were ob- 
served in 28.4 percent of the cases. A 
slight papilledema was observed at 
times, and a true choked disc was found 
in two cases, but none of the patients 
showed other signs of increased intra- 
cranial pressure. Tonoscopic determi- 
nations yielded rather high figures for 
the retinal arterial pressure, as deter- 
mined with Bailliart’s ophthalmodyna- 
mometer, but correct interpretation of 
these readings was difficult in the pres- 
ence of the markedly decreased intra- 
ocular pressure found in this disease. 
The author concludes that lympho- 
granulomatosis is a systemic infection 
produced by a specific virus, that ocular 
involvement is the rule, and that the 
portal of entry may be in the conjunc- 
tiva. In the latter case the condition 
would give rise to an oculoglandular 
syndrome. Plinio Montalvan. 


18 
HYGIENE, SOCIOLOGY, EDUCATION, 
AND HISTORY 
Bahn, C. A. Ophthalmic require- 
ments of the military services. Arch. of 
Ophth., 1943, v. 29, May, pp. 831-843. 
This is a revision of the author’s 
previous paper (Amer. Jour. Ophth., 
1942, v. 25, p. 1404). The complete 
table of material for each of the services 
is arranged as follows: (1) functional 
requirements; (2) qualifying and dis- 
qualifying conditions and diseases; (3) 
references for changes in ophthalmic 
requirements which have been issued 
since June, 1942. 
Ralph W. Danielson. 


McClung, G. W. Problems in teach- 
ing dramatics to the blind. Outlook for 
the Blind, 1943, v. 37, April, p. 95. 


The importance of dramatics as part 
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of the teaching of the blind is discussed 
by the author, who heads the Depart- 
ment of English in the New York In- 
stitute for the Education of the Blind: 
Acting represents a transition from 
their normal activity to a land of fan- 
tasy, and allows the students to realize 
some of their abstract dreams. The 
author quotes Betty McGuire as say- 
ing, in The Teachers’ Forum for No- 
vember, 1936, that judging from her 
own experience and observation, the 
need of such self-expression is espe- 
cially imperative among blind children, 
with their repressed emotions. , 
The obvious difficulties in producing 
plays with blind actors include the 
timing of action. Devices such as nar- 
row strips of carpeting to guide the 
actors, and rubber mats indicating 
places where they are to remain sta- 
tionary, are suggested. Stage furniture 
must of course be placed exactly. 
More subtle difficulties are those of 
speech and pantomime. McClung uses 
the phrase “speaking in Braille” to 
characterize the monotone character- 
istic of the reader of Braille, who can- 
not see ahead how the sentence is com- 
ing out, and who cannot picture the 
commas and the question and exclama- 
tion marks until he comes to them, too 
late for guidance as to expression. 
Reading poetry with the instructor, 
the author has found, helps the student 
to acquire the feeling of rhythm, other- 
wise neglected in the concentration 
required for interpreting Braille. 
Pantomime is most difficult detail, 
since from infancy the blind have not 
observed the language of gesture nor 
unconsciously absorbed facial expres- 
sion. McClung has found that it 
usually takes the blind student three 
or four times as long as a seeing stu- 
dent to codrdinate lines with action. 
Suggestion and analogy he considers 
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more important than imitation, since 
the blind student can thereby achieve 
a naturalness of expression, but th 
student can also feel the lips in , 
smile, and learn something of what the 
normal actor learns through the mir. 
ror. Dorothy Nichols, 


Nair, M. A. Diseases of the visyai 
apparatus, ancient and modern, Jour. 
Indian Med. Assoc., 1942, v. 11, March, 
p. 175. 


The author analyzes the descriptions 
of 27 diseases found in ancient Hindy 
literature, and compares these descrip- 
tions with modern conceptions. He js 
handicapped by lack of, and uncertain 
definitions of, ancient terminology, 

R. Grunfeld, 


Prado, Durval. Advice to opticians, 
Arquivos Brasileiros de Oft., 1942, y, 
5, Dec., pp. 304-306. 


Brazil is said to lack an official school 
with a special course for the training of 
opticians. A number of practical con- 
siderations, as to the handling of pa- 
tients and as to the filling of prescrip- 
tions, are discussed by the author. 


W. H. Crisp. 


Sena, J. A. Trachoma among the 
school children of Mendoza. Arch. de 
Oft. de Buenos Aires, 1941, v. 16, Dec. 
p. 674. 


The article contains tables and sta 
tistical data concerning the incidence of 
trachoma among the school children of 
the province of Mendoza, Argentina. 
The information was compiled by the 
Section of Trachoma of the Depart- 
ment of Public Health. 

Plinio Montalvan. 


Victoria, V. A. An attempt at classi- 
fication of the clinical types of Arget- 


Since 
hieve 
t the 
in a 
it the 
mir- 
ols, 


visual 
Jour, 
larch, 


tions 
lindy 
SCrip- 
Te is 


rtain 


‘Id. 


tine trachoma. Arch. de Oft. de Buenos 
Aires, 1941, v. 16, Dec., p. 680. 

The author discusses MacCallan’s 
and Fuchs’s classifications of trachoma 
and finds them unsuitable for cata- 
loguing the clinical forms of trachoma 
prevalent in Argentina, since these 
vary somewhat from those observed in 
the Middle and Far East. The writer 
proposes a classification as follows: 1, 
attenuated type, 2, nodular type, 3, in- 
filtrative type, 4, cicatricial type. 

Plinio Montalvan. 


19 
ANATOMY, EMBRYOLOGY, AND 

COMPARATIVE OPHTHALMOLOGY 

Di Dio, J. A. D. Observations on 
Whitnall’s orbital tubercle in the zygo- 
matic bone of man (with investigations 
in vivo). Arquivos Brasileiros de Oft., 
1943, v. 6, Feb., pp. 1-8: 

This tiny bony prominence, about 
the center of the outer rim of the orbit, 
was present in 254 out of 285 craniums 
studied by the author, it being present 
bilaterally in 222 and unilaterally in 32. 
The author suggests that this anatomic 
detail should be recorded in treatises 
and atlases of anatomy. (3 illustra- 
tions.) W. H. Crisp. 


Fortin, E. P. Significance of the in- 
sertion of the oblique muscles over the 
macula. Arch. de Oft. de Buenos Aires, 
1942, v. 17, Jan., p. 10. 

According to the author, the scleral 
fibers have a very orderly arrangement 
and do not possess the irregular distri- 
bution described in the classic text- 
books. Muscle fibers are found among 
them, in the thickness of the sclera, 
over the area corresponding to the in- 
sertion of the two oblique muscles. 
These muscle fibers penetrate deeply 
toward the macula, upon which they 
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exert definite traction. (Photomicro- 
graphs. ) Plinio Montalvan. 


Murray, P. D. F. The development 
of the conjunctival papillae and of the 
scleral bones in the embryo chick. 
Jour. of Anatomy, 1943, v. 77, April, 
pp. 225-240. 

The development of the conjunctival 
papillae and of the scleral bones in the 
chick embryo is described in detail. 
The description is not suitable for ab- 
stracting. 


Novah, Gerson. Contribution to the 
study of the anatomy of the ciliary 
ganglion and its connections in man. 
Arquivos Brasileiros de Oft., 1943, v. 6, 
Feb., pp. 9-12. 


The author summarizes certain con- 
clusions from his investigations on the 
anatomy of the ciliary ganglion and its 
connections in man, as set forth more 
extensively in his doctorate thesis 
(1941) before the Faculty of Medicine 
of the University of Sao Paulo, Brazil. 
The conclusions are in part as follows: 
The ciliary ganglion, seen from the 
side, appeared rectangular in 43 percent 
of the cases, and had a definitely ir- 
regular form in 32 percent. In 62 per- 
cent the lower margin of the ganglion 
was lower than a horizontal plane cor- 
responding to the lower surface of the 
optic nerve, while in 38 percent it coin- 
cided with or was higher than this 
plane. The distance from the infero- 
lateral orbital angle to the middle of 
the lateral face of the ganglion varied 
between 34 and 51 mm., and the line 
which represents the anterior prolon- 
gation of this distance, when projected 
on two imaginary lines, the first of 
which passes through the angles of the 
palpebral fissure and the second of 
which divides the base of the orbit into 
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halves (right and left), forms angles 
which vary respectively between 60 and 
89 degrees and 58 and 85 degrees. In 
9 out of 47 cases the so-called long root 
originated exclusively in the interior 
of the orbit, while in 11 out of 47 cases 
this root, having more than one radicle, 
originated partially within and par- 
tially outside the cavity. The short cil- 
lary nerves may occasionally emerge 
from the lateral face of the ganglion, 
beyond the usual zone of emergence. 
No two cases, even in the same ethnic 
group or in the same individual, show 
the same morphology of the ciliary 
ganglion and its branches. (2 illustra- 


W. H. Crisp. 


tions.) 
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Smeltzer, G. K. Changes induced j, 

the Harderian gland of the guinea pig 
by the injection of hypophyseal ¢. 
tracts. Anat. Record, 1943, v. 86, May 
pp. 41-55. 
’ The Harderian gland, which igs , 
large compound, apocrine gland, ¢. 
creting a fatty substance, is found iy 
the orbits of almost all mammals ex. 
cept the anthropoids. Injection of ey. 
tracts of the anterior pituitary causes 
marked hypertrophy of the gland, with 
increase in the amount of the lipid ge. 
cretion which is mainly neutral fat. Ip 
thyroidectomized animals, the response 
to the pituitary extract is, if anything 
slightly increased. E. Sanders. 
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NEWS ITEMS 


Edited by Dr. Donatp J. Lyte 
904 Carew Tower, Cincinnati 


News items should reach the editor by the twelfth of the month 


DEATHS 

Dr. Walter H. Rea, Topeka, Kansas, died 
May 26, 1943, aged 64 years. 

Dr. Leslie C. Tilden, Oberlin, Kansas, died 
May 17, 1943, aged 76 years. 

Dr. Grover H. Poos, Palm Springs, Cali- 
fornia, died May 29, 1943, aged 58 years. 

Dr. Raymond W. Andrae, Plainfield, Wis- 
consin, died June 12, 1943, aged 61 years. 

Dr. Julian C. Chandler, Tampa, Florida, died 
May 20, 1943, aged 65 years. 

Dr. Charles A. Dillon, Tulsa, Oklahoma, 
died May 29, 1943, aged 64 years. 

Dr, Alonzo A. Browning, Phoenix, Arizona, 
died June 24, 1943, aged 58 years. 

Dr. Clifton P. Bullard, Miami, Florida, died 
May 25, 1943, aged 56 years. 

Dr. Hudson W. Fleischhauer, Port Angeles, 
Washington, died June 29, 1943, aged 47 years. 


MISCELLANEOUS 


In honor of her father, the late Dr. John O. 
McReynolds, Mrs. F. W. Wozencraft, Wash- 
ington, D.C., has presented a fund for the pur- 
pose of establishing a lectureship in ophthal- 
mology at the University of Texas Medical 
Branch, Galveston. 


The eighteenth annual spring Graduate 
Course on Otolaryngology and Ophthalmology 
will be given at the Gill Memorial Hospital on 
Monday, April 4, 1944, and continue a full 
week, 

The courses are available to physicians spe- 
cializing exclusively with the eye, ear, nose, 
and throat as set forth in the directory of the 
American Medical Association. 


SOCIETIES 
The annual Congress of the Ophthalmo- 


logical Society of Egypt took place at the Me- 
morial Ophthalmic Laboratory, Giza, Egypt, on 
March 19th and 20th, according to a com- 
munication just received. The symposium for 
the congress was “Myopia.” 


The American-Soviet Medical Society, re- 
cently organized to stimulate the exchange of 
medical information between the United States 
and the Soviet Union, formally launched its 
Detroit chapter on Wednesday, August 18th. 
Dr. Walter B. Cannon, president of the society, 
has done much to encourage this exchange. The 
national headquarters of the society are at 130 
West 46 Street, New York City. The American 
Review of Soviet Medicine, its publication, 
maintains editorial offices at 1900 East Monu- 
ment Street in Baltimore. 


PERSONALS 


Dr. Everett L. Goar has been recently ap- 
pointed professor and chairman of the depart- 
ment of ophthalmology at Baylor University 
College of Medicine, Houston, Texas. 


At the seventy-eighth annual meeting of the 
Michigan State Medical Society, Dr. Peter C. 
Kronfeld of Chicago spoke on “Preventable 
blindness.” 


Drs. Richard Townley Paton and David 
Henry Webster were appointed clinical profes- 
sors, department of ophthalmology, New York 
University College of Medicine. Drs. Frank C. 
Keil, Walter Guernsey Frey, Jr., and Ervin A. 
Tusak have been promoted to clinical profes- 
sors of ophthalmology. 


Dr. I. Franklin annoynces the removal of his 
offices to 901 Straus Building, Milwaukee. 
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PRESCRIPTION OPTICIANS 


BOSTON, MASS. 
Bartlett & Son Company 


346 Boylston Street 
Specialists in the making of Eyeglasses 


and Spectacles from Oculists’ prescriptions. 


ST. LOUIS, MO. 
Erker Bros. Optical Co. 


610 Olive Street 

518 N. Grand Boulevard 

Established 1879 

Member Guild of Prescription Opticians of 
America 


CHICAGO, ILL. 
Almer Coe & Company 


Optical & Meteorological Instruments 
PRESCRIPTION OPTICIANS 
Established 1886 
Fine Spectacles to Prescription 
Member-Guild of Prescription Opticians of America 
105 N. Wabash Ave., and Evanston, Ill. 


DENVER, COLO. 
Paul Weiss, 1620 Araphoe Street 
Prescription Optician 


Established in 1894 
Optical Specialties made to order. 


CINCINNATI, OHIO 


L. M. Prince Co. 
Established 1872 
Prescription Opticians 
Solemakers of Coflexic 
Corrected Curve Lenses 


CINCINNATI, OHIO 
Ned Wenstrup 


Tower Optical Co. 
1101 Carew Tower 


PORTLAND, ORE. 
Hal H. Moor, 315 Mayer Bldg. 


Dispensing Optician 
Oculists’ prescriptions exclusively 


PASADENA, CALIF. 
Arthur Heimann 


Guild Optician 
36 N. Madison Ave. 


NEWARK, N.J. 

J. C. Reiss, Optician ; 

Dispensing Exclusively 

10 HILL STREET 

Oldest Optical House in New Jersey 

Established 1892 

Member Guild of Prescription Opticians of 
America 


NEW YORK CITY 


Optician Established 1875 

520 Fifth Ave., New York 

255 Livingston St., Brooklyn 

Member Guild of Prescription Opticians of 
America 


PHILADELPHIA, PA. 


Prescription Opticians—since 1890 


CINCINNATI, OHIO 
ETTER BROTHERS 
21 West Seventh St. 
KOHLER & CO. 
505 Walnut St. 
SOUTHERN OPTICAL CO. 
A. H. Wiseman, 8 West Seventh St. 
Members Guild of Prescription Opticians o 
America 
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